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Tire Pump Operates Ingenious Paint Spray 


wens Radiol R 


‘Wich the tne 


cA New Improvement 
Lowers the Cost! 


Dry Cells Replace Storage 
Batteries 


A new vacuum tube has made it possible. Radi 
‘Vand Radiola RC have been topping them all in 
popularity for dependability and long range— 
ceiving over thrilling distances—up to 1,500 miles 
and more. Now both are converted to dry battery 
operation. This means greatly lowered cost —does 
away with bulky storage batteries—gives the far- 
away farmer the same good service it gives the 
city man. 


No more need for expensive storage battery and 
charger. A big saving! And a saving made greater 
by the new offer—a combination offer of receiver 
and accessories—complete ata price remarkably low. 


Radio Corporation of America 


Sales Deparement District Sales Ofer 
333 Beoadeny 10'So. LaSalle Seece 433 California Sereet 
‘New York ‘Chicagslinots Sam Francie, California 


@ 


This symbol of quality 
is your protection 


Radiola V or Radiola RC 
Complete $142.50 


‘The New Way: Complete for dey battery 
‘operation, including three WD-12 Radiotron 

rm tubes: head telep battery 
ting of three dry cells ery com 
wi of three 22} volt units, $142.50, 


The Old Way: The price of Radiola V ot 
Radiola RC-when equipped for storage bate 
tery operation, formerly came to $207.50. 


Send for this Free Booklet 


If you can't have a $350 Radiola—want some- 
thing bigger than a $25 Radiola—write for 
the booklet. Plenty of in-between sets The 
booklee tell all about 'em. 


Popular Science Monthly 


The strongest endorsement ever 
given to any musical instrument 


All these great artists and many others famous the 
world over have chosen the Victrola and Victor Records 
as the one medium to perpetuate their art. Play their 
Victor Records on the Victrola No. 300—illustrated above 
—and you will know the reasons for their choice. Ask 

dealer in Victor products to send a Victrola 
n of Victor Records to your home. 


éVictrola 


Look for these trade-marks. Under the lid. On the label. 
Victor Talking Machine Company, Camden.N.J. 
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‘AN progresses. Only 12,000 years Once men would have been burned alive for such 

LV] separate us from our ancestor of the a statement. Today human faith in the pos- 


stone age—he of the shambling gait 
and receding forehead. He lived in a cave, 
fought wild animals with stones and clubs and 
feared thunderbolts. Science is responsible for 
man's mastery of the elements. 
ITHOUT science man today would 
amount to as little as the platypus of 
which we tell on page 66. Queer combination of 
animal and bird, it has failed to keep pace with 
the world's progress. Taken from its native 
Aust it dies. It cannot adapt itself to 
environment. Man survives because science 
has taught him such adaption. 
MILLIONS of years ago a sea worm in- 
vented the human backbone. On page 
32 Dr. E. E. Free and Dr. William K. Gregory 
tell how the fish, reptile, and ape also contrib- 
uted to the complex machinery of the human 
body. Nature is the great inventor. With the 
body mechanisms as models, science devised 
numbers of machines that man might have a 
harmonious home on this planet. It is science 
that gives man his supremacy over animals. 


[ATURE built the body machine. Science 
teaches us to keep it well oiled—to keep it 
free from disease. On page'40 Dr. Lyman Fisk, 
noted health authority, tells of the chances of 
the fat man and the slim man in life's race. 
But with knowledge we know as little 
of the possibilities of medical science as the fly 
on a bald head knows 
of the brain beneath it. 
‘O scientists as- 

sert they can dis- 
pel fogs and possibly 
rain by dropping elec- 
trically charged sand 
into clouds. Their 
story is told on page 29. 
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sibilities of modern science is boundless. Men 
will marvel at this scientific miracle for a few 
weeks. Then, taking it for granted, they will 


dismiss it, to center their interest on some 


newer gift of science. 
. 
A MODERN sstory of buried treasure is 
printed on page 69. In it are the conven- 
tional human motives—adventure and money. 
But there is no pirate island; no sheepskin chart, 
written in blood. The treasure is buried deep 
in the mud of New York harbor. An electrically 
charged probing finger of steel is being used to 
locate it. Science in electricity has provided 
man, born with two hands, with millions of 
hands and strength beyond reckoning. And 
our ancestor, of 500 generations ago, shivered 
in fear as lightning illumined his gloomy cave! 
* . 
RRaApIO stations are being established in the 
Arctic to flash blizzard warnings. The 
story is told on page 61. It means a chain of 
sentinels off in the earth's wastes that will pro- 
tect our lives and chattels and add to our com- 
fort and happiness. And so science pulls the 
laggard world along. It constantly is finding 
its magic way from the laboratory into our lives. 
Academic achievements become household utili- 
ties and give safety and certainty to life. 
“THERE i is magic in science. A Washington 
inventor predicts that radio will enable us 
to see moving photographs of scenes being en- 
acted miles away. 
That is real magic. 
Read the story on page 
67, then ponder on the 
story of the clerk in the 
United States Patent 
Office who, in 1822, 
resigned because there 
was nothing more to 
invent. 


sree cea me 


Blame Yourself 


If This Message Doesnt Bring 
You A Big Salary Increase 


T'S be specific. What do 
in life?” Vou want more money than 
you're getting. You want your own 


hhome, a car, membership ina good club, 
ood clothes, educate 
‘away 


you want to we 
Your children” and put enough 
money to sake You inde} Tt you 
fre like ather men, you want to be your own 
‘ross in a position’ that grows every day it 
interesting fascination, You want to travel, 
sce the orld, and. meet the. wideawake 
people who are doing things. 

be. Til tell you a quick, 
to accomplish all hi 
‘you are the only loser. e the only 
iho will have to face the accusing finger 
theman you might have been. It you do take 
it, you'll thanke me the rest of your life for 
litting this information in your hands 

i 


iknow it to 
Its prod by the eas of 
Thousands of other" tent whe have ous 


exactly the same thing. Listen, 


What It Brought These Men 


Charles Beery, a farm hand of Winterset, 
Towa, was offered this chance. He took it 
and jumped from $18. week to 3 

paying him $1,000 the very first month. J.P. 
Grerstreet, Denison, “Texas, was on! the 
Capitol Police Force at lesa than $1,000 3 
Year, He wasn't content with a bare living 
Ind he jumped to an income of $1,800 in ste 
‘weeks, F. Wynn, of Portland, Oregon, an 
Srservice’ man, wanted the joy ofa real 
soccen, He cared “$508 tone sek 
George W. Kearns, working on a ranch for 
$60. month, took the quick road I offer you 
ind iw fee teks he corned $524, Warten 


By J. E. Greenslade 


Hartle of Chi 
for ten Years—in 

anted 
things of lite th 
He took my advi 
the first yoor 


The Secret 


o was a railway mail clerk 
‘deep a rut at as low an 
nan could stand. But be 
The longed. for the good 
he saw other men having 
and earned ever 87/000 


Yours 


But, of course, you want to know how it's 
done,” Tittell you, Although none of these 
ten ‘had ever wold a thing in their lives— 
ough many believed that a salesman must 

born’ a salesman——we took them, with 
‘out experience or training of any Kind and in 
Sahort period of time made Master Saesmien 
of them.. Then our Employment, Depa 
ment helped them to ‘select the right 
postion and they were off with a boom to 
Ee succes they had dreamed of 

‘The National Salesmen's Training Associa- 
tion cam do exactly this for you. this b 
Grganization of Master Saieemen and Sales 
Managers had raised the salaries of only a 
few men, then you might call it luck. But 
we've been doiag it for Sfteen years, day i 
nd day out. Today we're s0 accustomed 
to the amazing increases i salary our mem 
bers receive that we take them as. matter 
of course, 

There i only one thing I ask of you in 
return for this offer. Don't Jet the idea of 
2 big salary, the thought of traveling all 
around the country and meeting worth- 
while people, make you think that the job is 
Beyond! you" Keep an open, unprejudiced 
mind on this subject—at least until you have 


be "born 


seen the remarkable book that I want to 


‘end you without charge. 
Read This Free Book 


‘This book, “Modern Salesman! 
plains. why ‘thousands, hav 
Ceeded 

make bi 
of the 


ccrets of Song 


‘quickly sue- 
{he selling field—how itis easy to 

in possession 
how. you can 


‘quickly get these fundamental secrets, apply 


them and_achie 
success. TI 


2 quick and permanent 
is ir the Book Twill send you, 


Absolutely free of obligation ‘and expense, 
Read it through and then decide for yourself 


But remember this one thin 
your opportunity. It you 


This is 
don't realize 


ig salary increase from this message, You 


have no one to blame 
ime the coupon before yor 


‘send 
page 


fand I'll send "Modern ‘Salestmanship” ime 


mediately 


National Salesmen's 
Dept. IE, Chicago, Illinois 


ining Association 


ee 
1 BSae's Seite tr vege etn 

ts enaaieaacinaa 
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j Popular Se 


A Personal Letter to YOU 


Newsstand sales of POPULAR SCIENCE MONTHLY 
are increasing so rapidly that some readers have 
Foran Science Mowry found it difficult to obtain their monthly copies. 
Newari ey Make sure of yours, Leave a definite order 
Santee ieee imo gts with your dealer or, better, subscribe today, 


re 4a Use this NOW 


cay 
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Are You the Kind of | Guest 
People Like to Invite? 


AVE you e 
you may hi 


attended, that bad manners 

Instantly distinguish thentselves? If a woman 

is embarrassed, constrained, ill every. one 

knows at once that she is not used t0 good society 

Ifa man uses his fork in a clumsy manner, oF 

makes incorrect use of the finger-bow, he can not 
conceal the fact that he 


doing the wrong 1 

never welcome. They 

feel uncomfortable in their p 
But the person i 

welcome," He—or she: 

the host 

how to 


Do You Ever Feel Tongue-Tied 
‘Among Strangers? 

At a week-end party, recently, one of the guests 
remarked neeetly "to the hostess that abe had felt 
positively tongue-tied when ake found herself at dinner 
mong ten and women ahe hod never mt. before 
"[ just din know what to talk about,” she said 
““ic'made me fel stupkd and embarrassed.” Every one 
cle “weemed to behaving soch interesting ‘conver. 
[alte had known the important litle secrets of social 
conversation, ahe would never have felt “tongue 
Sie woul hv town how to crate convert 
how ‘to keep it flowing smoothly, pleasantly 
would have known how to make’ Merslt agreeable, 
weliked 

‘Do yom! ever feel tongue-tied at a party or a dinner? 
Do your ever wonder what to say alter the introduction 
ie raade? Do you ever feel embarramed, confused, 
ied when you are among strangers? 

"he geatat yale of cages that it enables you 
to adapt yoursct to every environment—gives you a 
fense of peace and security It enables you to feel 


Exthome all trong mingle with ll 
he and feel entirely cal protects 
Sou from humiliation at the dinner table and nthe 


Grawing-room. Tt gives you a. cultured, engaging 
fmianner that people Fecognize—and respect. 

‘The Tell-Tale Marks of Bad Manners 
There are s0 many little telltale blunders that one 
can makeas.a guest, for instance. Do you know what 


to say to the hostess when you arrive? Do you know 
how to acknowledge introductions—whether the form 


a dance, or a party. They are always constrained, 

always embarrassed. Others are so well-poised and 
at ease at all times—so able to mingle with the other 
guests and make themselves agreeable—that hostesses 
are eager to invite them, 

Do you know all the little secrets of being a likable 
guest? Do you know what is expected of you on all 
‘occasions—how to make introductions and how to start 
interesting conversation after the introduction; what to 
wear to formal functions and to informal functions; how 
to make every one who comes into contact with you feel 
calm, at case? The person with winning manners is 
always welcome. With the poise and dignity that good 
manners give, any one can quickly adapt oneself to every 
environment—can be at all times, with all people, cul- 
tured, impressive, well-liked, 


Soe people always feel out of place at a dinner, or 


is correct; whet! 


Why Some ReyleAborie: Feel Out of Place 


How do you do? 
say "Pleased to 
correct order of 


be bitten 
When sou leave, do you know what to say to the 
hostess? Do you know what ie meant by the 
‘bread-and-buiter” letter? It you know exactly 
what to-do, say, write and wear at all times, on 
iI cecaxions, you will never be embarrassed, 


The Book of Etiquette in Two Vol- 
umes—A Recognized Authority 
a stn 


ver wondered how a home should be Ti"the rules ef table lust 
2 wedding? What to. se 

Tow 10 acknowledge an invita 
Would you like to know why a bride wears 
eg ehy a cacup fs goes (othe engaged i 
‘thy black is the color of mourn: 


dinners, teas, dress, speech, correspondence--you 
will nd complete details on every phase of con- 
Sag tha inceneat yo i 

{eee for examination? You 


waa gareaaagis 
raraccear eae ray 
iat 


find examine i before pur 
chasing it. Ifyou decide to nt Bag RY. 
Kecep the books just send us 

Soin full payment. 


Wiuhout money fn advance, of obligation on my 

it Ben git ie ingcomie’Gretolume tt OP the 
er Bnet. chan days Tw snd ou oy 

{550 fs fil sent ar return the oka 


You nothing whatever. 
‘Send for the Book of Ex: Name 
guetc today.) Take advan 


Aree 


wat il y09 wat chess books 
her binding ne 850, with § 


Dept. 255, Garden ity, N.Y. | orders onside ofthe U.S. ore pasabe ssh with ener.) 


Peed 


ita Bien ass Set 

Soro 
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‘CONSULTING ENGINEERS 


POPULAR SCIENCE MONTHLY 
225 West 39th Street, New York City 


__Populst Scires Monthly 


Sone ae Repent, a, 


Ect Fn a ‘iter, Fa 


feats oar ota 
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AVIATION 


=e eieme 


SEROPEULII tor ‘emin, eat gh 
Reeranhiet rep 


Here are tast month's 


PRIZE WINNERS 
The Fist Prise of $10.00 goes to Miss 
Margaret Detrich," 1110 Siath Avent, 
Sumit, Pa. for thin letter: 


ca tat Money Mate 


"Te seudy of Insets woah Delp in ny 
Distay eso 


Cover 
wang, wine the ‘Second Prise for 
pn fel 


puting. Chiesa. 
Pa 


‘You Prnmenonn 


Ee 7 ae 
SORE, eg Seger ation Ha Nero 


Ls Se = 


he Third Prize goes 19 J. R. Lounsberry, 
‘4. Campbell Street, Bath, 
Scie ett ol te her meen pl 
E. J. Morrissey, St 


Reed, Des Moines, lowa.; D. E. McLain, 

Fat; “Mrs, Mary Wilson, 
Brightwood, D. Cz Errelt Mons, Unier- 
sity Ploce Me . Elam, Crosscille, 


EH. 
Girt ext, Weshington, B.C. 


MOTORS, ENGINES, MACHINERY 


Sit pettpaal™ Nocton Fo Co, Routh East 
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See How Easily 

You Can Learn 

to Dance This 
New Way 


If you can do the step illustrated in the chart 

in lower corner, there is no reason why you 

cannot easily and quickly master all the latest 

steps through Arthur Murray's method of 

teaching dancing right in your own home. 
irae will quickly prove to you 


N 


teacher on the ground to direct your 
steps—and without music or partser 
right at home, cause dancing is the 
Even if you don't know one dance —most_popular form of 
p from another, these new diagrams recreation, and good 
‘and simple instructions will enable you dancers are always in 
to learn any of the newest dances inan demand. But besides 
amazingly short time. You don’t need this, good dancers al 
to leave your own room—it ian't neces- _way's have perfect men 
sary to go into.a dancing class—or total and. physical con. 
pay large fees for private instruction. trol, ea 
All you need to do is to follow the in- are ni 
Structions as shown on the diagrams, shy’ or timid. 
practice the steps a few times to fix they meet 
them in your memory and there is no influential people in this 


reason why you should not be able to social way who are very 
dance on any floor, to either band or helpful to them in bust 
phonograph music, and to lead, follow ness 


and balance correctly, no matter how 
‘expert your partner may be. FREE: The Fascinating Tango 


Learn Any Dance in a Few 
Hours 


Whether you_want to learn the immediately 


Fox Trot, One Step, Waltz, or any to you. the 
of complete 16-lesson 
tl lancing course. He 
doing will also send you 


starts 
your friends by choo 
partner and. step 
‘with perfect 
every step 
‘and. every 
Inovement. is. absolutely 
correct. "Arthur Murray 
muaranices to teach You, 
fr your lemons. won't 
ost yout one cent 
‘More than 90,000 peo 
ple have learned to: be 
Fome perfect. dancers hy 
‘and. there is no 
reason why 99,000 more 
cannot "learn just as 
fasily. Infact, about 
five ‘thousand people a 
month are becoming 
wonderful dancers 
‘through Arthur Murray"s 


teaching you the 
tango that | was 


your postman 
hands the special six- 
teen-lesson course to 
you, simply deposit only 
$1.00 with him, plus 
a few cents postage, in 
full payment. “Keep 
the ‘course for five 
days. Practice all of 
the steps, learn every- 
thing these sixtcen les- 
sons can teach you and 
prove to your full satis- 
faction that you have 
found the quickest, 


Courery Mato Pictures Cort. 
ous scroceperion of The 
Showing “Sodotph Valentina 


{ite of the wosdertal Tato sepa 


easiest, and most de- 
lightful way to learn 
to dance. Then, wit 

five days, if you desire, 
you may return the 
Course and your dollar 


will be promptly re- 
turned to you. But if 
you decide to keep the 


course—as you surely 
willit “becomes your 
personal property with- 
out further payments 
of any kind. 

Every month thou 
sands of men and women are quickly 
learning to become fine dancers 
through Arthur Murray's methods 
of home instruction. ‘There is no 
reason why you should not learn 
just as easily and quickly, This 
differ is made for a very limited time 
and may soon be withdrawn, 80 
you must act quickly if you are to 
accept it. 


ARTHUR MURRAY 
‘Studio 731, 290 Broadway, New York 


Arthur Murray, Studlo 731, 
380 Broadway, New York 
To prove that 1 cam learn to 


ours snd the Three Fascia 


Sete and yu wl ead my tone chou 
Addn. 
cay, State 


Would Vou Like to Teach Danclog?.. 


ASS cheese ae 


i Experts 
pEER Tai eNoney 


Earn $50 to 
is $125 a Week 


ET ahead fast through GREER training. Big Pay—Fasci- 

‘nating. Work—Unlimited Opportunities! Previous 
etience unnecessary. In eight weeks you cam qualify 

an Expert Mechanic, Garage Foreman, Demonstrator, Battery 

Ignition Expert, Auto Salesman, etc. GREER-trained men are 

preferred for the Better Paying Jobs. 


We Pay Your Railroad Fare to Chicago 
Direct to Greer College 


‘Thisiayour opportunity. Make a start new for the famous GREER 
COLLEGE no matter what part of the United States you're in, 
fon the road toa Hetter Job wile this offer of FREE. RAILRO? 
FARE‘ open. Come to Chicago, America's wonder city, at our 

expense. 


Automobile Business Is Booming 


There is a demand for GREER-trained men. Incr 


Automotive lndustry ercates new jobs, new opportunitics every day. | —SRORESIRT manasa, 
‘Take the GREER course, then earn high pay as an Auto Expert. | jim,reee "gn angen eee, at Sho 


Greer Course 
“The GREER Super Coare of Axtomobile instruct 
suljeco all Incheded lathe complete course 


MISCELLANKOUS 


te i Toor GREER 

ih itn thoroughly 
iy ina the Joba 
site You'maer the theory: Safeamanstip. 


FREE BOOK 


Riser yunrcs atte lear ta as ee aa muon ome 


RD of butomative Engineering 


‘White's once—NOW! 2035 S. Wabash Ave.,Chicago, Il 


F.W.Tamblya, 


WANTED 


Railway Mail Clerks 
$1600 to $2300 Year 


SA 


MEN-BOYS 18 OR OVER SHOULD Green eis Se tease red ise hwes | SOUT: wane Assia one 
MAIL COUPON IMMEDIATELY «tots 
Steady work. Nolayotts. Paid Vacations 7 sou. ‘ ; FOR SALE 
‘Common education sufficient 7 FSS 
‘Froval See the Coumtry. /” Atdew .. | Sasa 
Money Making Opportunities continued on page 10 


May, 1923 9 


tone. Q ENTIRE SET ONLY $12 


POCKET 


and ele Nice 
GUIDES— 


THE BOOKS YOU HAVE 
BEEN WAITING FOR 
4750 Pages—8754 Illustrations 


Just completed—Audel's New Master Set for Engineers 
and nies! 


Electrical worker ill 
advancement and higher 
mnplete up-to-date. information that 
and easly explained on every branch of Em 
Electrical practice. 
0,000 Library? Because it would cost the reader 
1 51,000 Together with yeas of bor nd ex 
rience ta collect, plan, arrange and. prepare for his own 
Hiudy and. ready’ reference, the vast Tund of knowledge 
printed in this Master Set. 
‘The entire. set costs you only twelve dollars—knowledge 
and instruction that has cost thousands of dollars and years 
af time-yours for $12,001.00 a. month 


Study This Brief Table of Contents 


Paes re “Uae ine Matern sat 
total cot Tagrer to send jou St within seven 
‘Ssifte arener maa you 81 ssc iooth nl paid 
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How to Step Into 
Well-Paid HOTEL 
Position 


for you | © 
EARN 24004:1E 


| Living Expenses Paid 


Greatest Oppor- 
tunities of Any 
Business 
Thousands of 
trained hotel em- 
playees in con- 
stant demand, 
Earn big. pa 
fine living—sple 
did surroundings. 
Train yourself 


ly to execu- 
tive positions. 
Hotels Want 
Our Graduates 
Hotels want employees who know 
hotel fundamentals, 
squipped to step int 
‘They pay big sala 
mployee and. the chance for 
neement is almost unlimited, 


START NOW 


n of the wonderful possibiti- 
in store for you, the ease with 
which hotel training may be se- 
cured without previous experience, 
the big opportunities for advance: 
ment, We have successfully trained 


‘any position, 


of 
ad 


Pa ee eS 


PLAYS AND ENTERTAINMENTS 


at home by 
means of the 
Hotel Opera- 
tion and 
Management 
Course, to 
srether with 


by experi= 
enced men, 


Positions Waiting for Gradu- 


ates 
Graduates wanted to fill positions from 
manager down. Well put you in touch 

th these. positions. Partial lise here 


ven, Send for bulletin giving complete 
iaveraren 


thousands for ima 
better posi. | | SENCOrSEr FERS UnnporT_ Neee Rady B 
Cane ia ne oath aeaeaeelake 


ocs 


aScience =~ should be 
taughtas a Profession” 


One Idea May Win 
i 


‘Tuousands of inventions are needed today. Just 
(one litle idea can bring you fortune arid fame, 


‘The world fy waiting. for new inventions in 

engineering, chemistry, Nouseholt erties radio 
‘and. other eldo-rand 
fell pas bie moe 


or 


fet the ip 
Tittle things ike 
tin bottles cap, 


auesework. Invention 
Frinciples, juste any’ other profess 
Kowa a dette 

from the on gn 
development on a commer 


Learn at Home 
in SpareTime 


fr cours practical nw 


cererretenrat prea 
sehr tent at 
(ravens Wow Your tos. sat ensty bs A 
Geren iscorie cures create 
fare avaiable for, fre dintituton. 
ROW "There ie he con of 


BUREAU OF INVENTIVE SCIENCE 
Dept. 28, Wisner Bullding, Rochester, N.Y 


Please send ime yout fee book, “The Science of Tae 
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hese)Are 


OST of your time is mort- 
gaged to work, meals and 
sleep. But the hours after sup- 
per are yours, and your whole 
future depends on how you spend 
them. You can fritter them away 
on profitless pleasure, or you can 
make those hours bring you posi- 
tion, money, power, real sucess 
in life. 

Thousands of splendid, good- 
paying positions are waiting in 
every field of work for men 
trained to fill them. There's a 
big job waiting for you—in your 
present work or any line you 
choose. Get ready for it! You 
can do it without losing a minute 
from work, or a wink of sleep; 
without hurrying a single meal, 
and with plenty of time left for 
recreation, You can do it in one 
hour a day, rightathome, through 
the International Correspondence 
Schools. 

Yes—You Can Win Success in 
an Hour a Day 

Hundreds of thousands have 
proved it. The designer of the 
Packard “Twin-Six,” and hun- 
dreds of other Engineers, climbed 
to success through I. C. S. help. 


<—Z 


The Hours That Count 


Thebuilder of the great Equitable 
Building and hundreds of Archi- 
tects and Contractors won tl 
way to the top through I. C. S. 
spare-time study. Many of this 
country's foremost Advertising 
and Sales Managers prepared for 
their present positions in spare 
hours under I. C. S. instruction. 


For 31 years, in offices, stores, 
shops, factories, mines, railroads 
—in every line of technical and 
commercial work—men have been 
winning promotion and increased 
salaries through the I. C.S. Over 
180,000 men are getting ready 
right now in the I. C. S. way for 
the bigger jobs ahead. 
Make Your Start Now! 

No matter where you live, the 
I. C. S. will come to you. No 
matter what your handicaps or 
how small your means, we have 
aplan to meet your circumstances. 
No matter how limited your 
previous education, the simply- 
written, wonderfully- illustrated 
L.C.S. textbooks make it easy to 
learn. No matter what career 
you may choose, some one of the 
300 I. C. S. Courses will surely 
suit your needs. 


n 


VIN 


When everything has been 
made easy for you—when one 
hour a day spent with the I, C. S., 
in the quiet of your own home, 
will bring you a bigger income, 
more comforts, more pleasures, 
all that success means—can you 
afford to let another single price- 
less hour of spare time go to 
waste? 


This is all we ask: Without 
cost, without obligating yourself 
in any way, put it up to us to 
prove how we can help you, Just 


Drv 
(GAL AMD INDUSTRIAL DEPARTMENT 


a - 


— 


SS eas 


Train at Home 
in Your Spare Time 


ra You are offered the big 


est opportunity of your 
Bie rignow. "Vou can't 
help seeing’ the trem 
dows boom that ism 


fe i 

ed for you to work for sml pay'or to 
seman in uo {uture positon wWen peat 
industries are looking for men like you 
with speetalized train, 


Chicago “Tech” Men ui 


Ree Carey tke Citeage “T, 

Drafts end 
‘gains: 

Wench, cook 


Chicago, 

‘Without cost or obligation on me please 
sen instructive matter about opportunities 
{nine Thawe marked with 


sche Ramen At Stave Stan als Cote 5, ae 


Popular Science Monthly 


vp 
‘manager of the 
Grand Junction hoy "News, 
writes an enthusiastic Unit 
VIMIC. XSchool 

Two yéars ago be began d 
hours e the vtudy of & Un 
Shoot” crrearanencr coe ie was ot 
Alepending on pallor luck to get ahead, He be- 
iced that wen he was quate 
job, 


specimen of hundreds 
Te's not difficult to “step up" if you have 
ambition and the kind of training employers 
‘want, Will you let us tell you how you can 
hove upward steadily by simply making use 
‘of your spare hours? . 
‘Mark and, al the coupon and get 
‘ite 


MAKE MONEY 
AT HOME 


Seo ee ToS 
emyave tant gates fre FE 


arene" 
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‘You, too, can learn to boss a big job like 
fou, big 


‘this and earn this big pay 
‘Trained “Electrical Experts” are 
in great demand at the highest 
satis, and the opportunities for 

advancement and a big success 
in this line are the greatest ever 

own, 
“Electrical Experts” earn $70 to 
$200 a week. Fit yourself for one 
of these big paying positions. 


Be an Electrical 


Today even the ordinary Electr- 
cian—the “screw driver” kind—is 
making money—big money. But 


Wi 
$3500 fo rf 


10, 


—sparetime only is needed. Be 
‘Electrical Expert”—earn 
to $200.a week. 


Age or Lack of Expe- 
rience No Drawback 
You don't have to be a College 


‘Man; you don’t have to bea High 
m ‘Schoolgraduate.lf 


jou a big success, 

It is the most sim; 
ple, thorough, 

successful Blectr- 

in ex- 

fStence, and offers 

every nian regard: 
less of age, 

tion, or rewions 

experience, the 

y become 


I give areal Tri 
Ascct Ropneet ot toe Chicage E 
‘neering Works 1 know exactly the kind of 
training a man needs to get the best posi. 
tong af the highest 


So sure am I that you can learn Electricity 

—so sure am I that after studying with me, 

Zou foo, cas wet ito the “ig money” class 
lectical work, that | will guaran 


ou are not satisied Ie 
teenie favestment you ever made, 
Electrical Working 
Outtit— 
L and each student a 
Egcrical Tools, Mat 


lendid Outfit of 


The Cooke Trained Man is the “Big Pay ‘Man 


ory 


“A dollar a minute” 


“That's what I figure my spare- 
time study with the LC. S, was 
‘worth to me. It was the best invest- 
ment Tever made. I'm now maki 
$160 a week—or almost twice ax 
much in a single hour as T used to 
make in a whol 


Bevery malt 
the ‘two million students 
hnational spond 


ft increases tn salary ns 


What are 


tllp by unimproved when you can easily 
make th x 


‘van ie willt Puc ie 
Marit'and malt thie 


SERS ATS 


Electrical 


Engineering 


Year 
Sigh ed nat 
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Be A Practical 
Electrician 


YOU can qualify in three months 
for a real job by the Sweeney Sys- 
tem of Practical Experience. Yo 
‘don't need to be ah eng 
Deer or sclentist to 
‘teand repair alin 
© of electrical machinery, 
TS Weteach with tools. You 
learn by actualy workin 
ano 15,00) peck 
‘equipment in nia wor 
e jecguen. nba Million Dollar Trad 
‘WEEE School where we have 
turned out 55,000 trained mechanics, 


FREE 32:30: 


today, "Get our 

Special Offer ‘and 

interesting Electrical Catalog. Free 

Pile cnape.“Hree Raliway faze to 

fanaas City. Big opportunities in 

Electrical industry for young men, 
No ‘students accepted 


MOORE'S ‘it SYSTEM 
In use in more than 300,000 offices 
Our FREE Book 
MOORE'S MODERN METHODS 


io rata ook of 14 pam of ideation ogre 
Th vee ne inte then, Incr, ey 
tiie fa ae 


This Book FREE cS? ewe or yor cry 
‘na Mowe Cape 27 Sou eyo, RF 


alactrer  Laoe Lele 
FRI eer Keeping Dev 


7 SUMMER COOKING 


PRACTICAL EDUCATION IN — 


ELECTRICIT 


Bree: 
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of 


ft 
uring Your SpareTime’ ; 
Right in Your Own Neighborhood / 


ee 


Hundreds of thousands of dollars were made in Radio 

last year! YOU can share in these profits—without 

even interfering with your present work. Read this 

remarkable Big-Money Spare-Time Plan! Like others 

who have already accepted our plan you, too, can 
earn §5 to $15 a day—extra money! 


OW would you likea steady, profit- ties for earning money. Their se 
tant demand. ‘They are 


These Men Now Earning 
Big Money in Spare Time 
Doing Radio Work 


A few recent examples from 
is of typical. cates on 


your own?—a business that can be 

‘conductedentirely on the side with 
‘out conilicting with your p 
in your own home, if you wish)—a 
which is a real pleasure, which ¢ 
started and yet quickly brings you b omsat | 
profits for your efforts? these radio experte—e. graduate Radic- | record in ous odice of seen who. 

You can easily have such a busine tricia ‘can share in the tremendous | have completed our course 

ight in your own neighborhood during rewards of this new wonder science 


“off hours.” How You Can Share in the Enor- 
Radio—One of the World’s Newest mous Profits of Radio 
and Largest Industries Be attdans. ‘Nos expecionc 


Radio, within the last few years, has swept in electricity or radio is necessary., Spare 
the whole world, Today everyone is "Lis study at home will quickly qualify you 


experts is 
And now “yo 


Stanley Glasser, 18 years old, 
High Schoo! Student, just 


tening in” on radio entertainments. Over Hage aerials tact tocallina set 
ke milion radio sels are, ow in operation fite in his diteet neighborhood. 


C,H, Hollencrants, Fort 
Meyer, Va, wrote us that he had 
ia radio 

i 


the past. yea fits. The ent 
country has go 


This is not 


y condition 
ily in its in 
ay’ brings new developments 
in this field, More and more the public are 


ve you through ke mal, person 
only t 


Henry Ruceo states that he 


relying on radio for their news, their enter 
tainment, their education. Radio has a made $1,600.00 in eight. weeks, 
Bareiens tte on. iat building “radio sets up in the 
maryelo a 2 attic of his home during his spare 
Advanced Radio your course. Belore you | 9 
And like all new fields Training are hall thru, you can be Matthew Waldron writes that 
offers remarkable . ‘sour share in the past thirty: day's he ti 


big. radio profits. i + high school hou 


ilding, a 


money-making opportunities 
to the farsighted and ambi 
tious. Thousand 

ready. rea 

radio, 
‘opportunitie 
will be far greater as the radio 
industey grows. 


A New, Profitable Spare- 
Time Profession 


country right now, 
d for men who really 
cially, not just as a 
side fine; but men who know radio from the 
ground up, who know all the ins and outs, 
who know the Science of Radiol NATIONAL RADIO INSTITUTE 


‘To such men there are endless opportuni- Dye. 1, 15 Pemba. M.¥. Wasim, DC. 
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1000 Things 
You Ought 


(aking Opportunities 


to Know 


BX ERY tay i your work you. get op 


DO You LIKE TO DRAW? 


CARTOONISTS TRAINED BY W. L. EVANS 


MAKE MONEY 


funrets of ways 
in make more oat of the same Work So 
fre dong 


Cyclopedia of 
Carpentry and 
Contracting 


mended by well known 


ion See ee The Course NOT EXPENSIVE 

res af Salted eats aed ‘THE W. L. EVANS SCHOOL 
| om id OF CARTOONING 

- 125 Leader Bidz, CLEVELAND, OHIO 


ELECTRICITY 
Actual Practice 


In Amor’ frome 
"tn rede cn 


No Books Used 


Indisidval Instruction. 
‘Start Any Day 


Weite for FREE b4-page catalog 


THE NEW YORK 
ELECTRICAL SCHOOL 


‘40 West 17th St. New York City 


Do 
A Better Jol 
whe ie? "Then be (A {: 
vartt "Ewes 


reat 


es "Filey wlion tes to ry 
ticen to keep apr Ualin 


Spportunities ut $2,000. 


fae 
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Magic nights under the red moon 


‘Though you sit in your cozy armchair you can still be out in the 
clean white spaces of the Northwest—out in Adventureland! 


JF,the, hard pavements of the city 
streets are beginning to pall—if 

feel hemmed in by: tall, smothering 

the electric ‘lights along ing, wondrous. 

ginning to lose sky—gaze a 


ery of the wolf 
of the world 
Vast white 
in the great Romanceland of th have to stir ou 
west, do it. James Oliver Curwood is wait- 
Farry you far a 


Here is the great magic land where 
care and worry are banished in a 


JAMES OLIVER CURWOQD 
6 Complete Volumes «Now at-a Special Price 


comes the frequent inal 


To every soul ther 
‘al of the 


e"Sou alone to" the 
feat. White spaces of the wildernen, Spend 
fhe night with him "under the feosty_ stare — 
travel ver the-Freat untrammeled spaces by 


Send No Money 


Si of gary pve yon “hw” 


8 
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A New Profession That Pays 
from $3,000 to $15,000 a Year ! 


‘An enormous untouched field. 
No competition. A tremen- 
dous demand. No capital re- 
quired. Can be learned in 
from two to six weeks! 


a. eit 0 he od wg 
Dees fie onion to 
We big era 

rp ee 
ae ney ace hats 
AG a 
son "Saas Tee ote ace ep she Peat 
If na t's lc th ne 
ie bE os 
pret (terme Tape ng 
Se ee ee ae 


discoveries in the field of electricity, 
nee have rete poston fr ape 
phy radio and other branches too 


tame protemion which renders 
{great and appreciated service tothe public, 
finda service for which the public ts willing 
fn glad to pay high reward! 
To fat, hen who ‘ae aleady_ practicing 
ew profesion are making. from 800 
1 al week And the profession a 
Y be “earned and! mastered in from 
two to ix weeks! 


Independence Without Capital 


become extab- 


fated In protabe bi 
but who has not the x 
i ually required 

2 opportnitien "T 

You bneoow ated, wth a 
‘Ruocition, “Headquarters ia" New 


‘at 


City, which trains you inthe profession, 
fnanee ‘yo afer graduation takes yo 
wiving 

Furthermore, th feasion offers 
its followers poi ty and inde 


pendence, a “free rein for intitive, ti 
those other recognized advantages enjoyed 
conly by. professional men, Vet there f no 
Hong pve of tring ant sty, extending 
cover Year pail period’ of appre 
tleeatlipy aa fn dhe eae with toctors, Ineyers 
land foliawers of ‘the ‘old-line professions, 
Rn ‘there is practically wo com: 


hy those men who 
fare now practicing this new profession ‘are 
actually maki rey than the aver- 
fige doctor, lawyer, architect or engineer! 


Why Such 
Opportunities Are Possible 


The id 
brill this: 
Te lis conservatively estimated that _over 
$30,000,000 property “lows is oceasioned 
annually’ frominseets and rodents that in- 
fest afices, ships, warehouses, private horses 
and buildings of all kinds. Them, too, there 
=the annual fons to crops and to lve tock 
and poultry, due to the ravages of plont par: 
Scand pests of all descriptions, which 
was to be almost beyond exleulation. 
at has en dane to combat this damage 
{gaprate anc public rover cane by 
hese parasites of the insect world? 


back of this new profession is 


cots have waged war on the Gy 
the Boll Weevil and other national 

“The private individual has been. eft to 

‘own resources. Property owners, fa 
fers and housbolders have had to rely upon 
inefictive commercial preparation,” With 
few \exceptsone there ect 
ides and “powders” are wortbic in sett 
ing conditions. 

he sce exterminating of inet 
vermin and paras isa highly speciaind 

Te’ demands a” knowledge of tech 
Bical tho and pecan 
eeently these methods and for 
Unknown, Hut "Medera ‘Science’ has ie 
covered weret formulas, han devised 2c 
Surat welded plane and ethos by 
which crops, tres andl 
Tow be saved fo 
Contantnation with the same degre of cer 
tainty and safety as germ snd infection are 
Eermiated by the ed methods of the 
Shgucian and gargeon, 

"These new discoveries inthe field of Ext 
tminating Engineering have created a 
ddous demand for men trained to th 
sanitation and’ public service. 
fhave already taken advantage of this new 

f2id_ of “opportunity” are highly, respected 

“hd 


professional men in their communities, 
their earnings are equal to, or even greater 
than the average remuneration received. by 
experts in other professions 


Profits Come Quickly 


‘i ‘rooerty” gases lature Botts” hasta 
Soastholders are sd pay urge fos hor 
iio teir" premise en frum the ravages of 


seoenion tr not dependeot sisiy spon be Wale 
alors. 
ie Exterminating Engineers of Areca —a. con 


bles i busters appotatiag them the feperas 
tatives in their own commanition No camial & 


Tie purpose of the Katermloatiog Kngbe 


The Backing Of a Big 
Organization 


Sheng 


ew protestons oder ea 
inkcpeciese 
ree 


Engineer 


sone ha 
top tor tent 


Engineers 
fort tier 


"Kmetiea a3 


War eth Sees New 


Exterminating Engineers of America 
Dept. 25, 43 West 16th Street, 

New York City 

aio op ce rihout tigate yee Ere 
{eli higw I cam earn frm 83,000 t0 $15,000 3" year 
Se Extermination Enel 


'N a dirty, forlorn shack by the river's 
ige they found the mutilated body 


Not seule 
Detectives—Just 
Ordinary Men 


Learn the Secret of 
Identification 


Boge nt more he deteson of erie reves 


ian 
Sour sour tiwe 
Free Course in 
Secret Service 


‘eyo nelle 
rs wl open a bitaneearcer for You. 


Cases of 12 Famous 
Finger Print 
cperts! 


Stories and leans of 
fered by 
“rie 


Dieta Ser Be" 
Sere Pine ot 


University of Applied Sclence 


‘Dept 99-65, 1928 Sunayside Ave. Chiento 


‘UNIVERSITY OF ArPLtED ScuNce 
ope 3-68. 1998 ‘Cnlento 
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Has a Remedy for Baldness 
Been Discovered at Last? 


Famous Merke Institute in New York Uses New French Method 
Which Has Now Been Adapted for Home Use With Amazing Results 


T the Merke Institute on 
Fifth Avenue, New York, 
you will sce every day 

scores of men and women, once 

bald or troubled with thin, falling 
hair, who now possess beauti- 
fully thick, luxuriant hair that is 
theadmiration of all their friends. 

These men and women were 
saved from the humiliation of 

baldness by a 

discovery—a_ discov 

works of a simple natural prin- 
ciple, but which is bringing re- 
sults that would seem nothing 
short of astonishing. 
Formerly this treatment was wit 
in reach of only the ve wealthy 

But thanks to an ingenious inven 

tion, the very same results for which 

many have paid as high as $1,000, is 
now a able to everyone- their 

‘own homes, and at a cost of only @ 

few cents a treatment, 

For centuries the subject of bald- 

‘ness has been one of deep interest to. 

he scientific world. Countless the 
have been advanced as to how 
hair could be made to grow—and 


just as many theories have been dis- 
carded. 
Eventually, the general scientific 


belief became that baldness was 
curable—that there was nothing in 
the world that could make hair grow, 
once the head became bald. 

‘The belief held until 1910, when a 
series of new experiments were started 
by a group of well known French 
investigators. These were conducted 
fon an entirely new line of thought. 
Indeed, they were such a distinct de 
parture from any’ previous experi 
ments, that at first they were laughed 
at. 

Despite many discouraging draw- 
backs, this line of investigation was 
recently, when it 
was announced that the experimen- 
tation had at last proved successful. 
For a treatment had at last been 
perfected which would not only: posi- 
tively stop the falling out_of hair 
but which, in the great major 
cases, would actually grow hair on 
heads that were even completely bald? 

‘When the hair falls out it does not 
necessarily mean that the hair roots 
are dead. For it is now a matter of 
scientific fact that in most cases of 
baldness the hair roots are simply 
dormant, and if properly stimu- 


lated, can be made to grow hair again! 

Ordinarily hair tonics and foods 
cannot reach the hair roots, which 
are embedded deeply in the scalp. 
That is why these methods are so 
in_-restoring hair. 
J that the only pos- 

nulating the hair 
roots to activity is by properly open 
ing the pores—then feeding the 
roots. And this, it has been proved, 


can be done effcetively only through 
the applicatian of a special kind of 
gentle, soothing heat 3 


At first the only way i 


very expensive 
why these tre: 
where so expensive. 
Now, however, these 
Fame result 

at 

small cost 
through the 


Marvel 


home 


Tt was perfected by 
f. Alois, Merke, 


ion, 
and founder of the now 


is Incres 
in Growth 


ingly miraculous influence of this 
new method of treatment, 

‘The Merke Thermocap Treatmentii 
positively guaranteed to stop the fall- 
ing out of hair—to cure dandruff, and 
to stimulate the growth of hair on bald 
or semi-bald heads provided, only, of 
course, that the hair bulbs’ are still 
alive and (as in the case of most 
types of baldness) are simply dor- 
mant. If, within thirty days, you 
are not more than delighted | with 
results, the small cost of the Therm 
cap Treatment will be refunded in 
stantly. 

So many thousands of people have 
regained thick, luxuriant hair through 


the Thermocap 
Treatment that if you 
are all’ bald,” or 


if your ‘ir shows: 
signs of falling, you 
owe it to yourself to 
at least, 
cable new 
growing 


method of 
hair. 

A vitally interesting 
booklet, describing the 


Merke — Thermocap 
Treatment in de 
tail, will be sent you 


entirely free of any 
cost if you merely Al 
out and mail the cou 
pon below 

No matter how lony 
you have been bald, 
no. matter how many 
different treatments 


famous Merke Insti you have taken with: 
tate, ut results, this book 
So remarkable have let will prove to be of 
been ‘the results se- deepest interest to 
cured by Prof. Merke you. So send for it 
through his "syste today. Merely mail 
that people come the coupon belov, 
to him from all |, (Pie oho cups are | and it will be sent 
Bertthe country te | ieceetient diary | Sou by ‘return mall 
feoeive the benetits of | lua de Moke Tous | Auto Munn Iwstt- 
Ths 'new’ discovery. | Paarl Belted) Gunns, ney S12 Pith 
Among. Prof. Merke™ Avenue, New York 
patients are numbered LJ City, Dept. 173. 
any stage and social 
coeirider and the iesults. thee “—— Ann 
Sees ee ced ae in many. ALLIED MERKE INSTITUTES, Ine, Dept 175 


cases nothing short of astonishing. 

People who have been bald for 
years—many of whom were com- 
pletely bald—now possess beautiful, 
thick hair, without even the slightest 
suggestion of “bald spots.” Such 
ailments as dandruff, itching scalp, 
falling hair—these have in every case 
quickly disappeared under the seem- 


Presse 


rr, without cont obiaation on wy 
oir eee et Sah 
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HELP WANTED. 


OOH pai ot ines ae men 
Spaces cee Avena tro, Mga 


Site os eee 


‘Tells the Time 
and Points the Way 
Sportsmen, Campers Scouts, Guide 

people: 


Learn at Home! ME ADVERTISER: Ack to-day for = cowy of the 


‘HE building trades are booming. Em- | ase Thee Teale” Uae 


delightful way to learn. 
Cor nce Schools 
home inanhour a day 


Sow goes to wane, | ATO ee. we ne Sopa eS 
¥ ike the course because it isso | ebony. ie BAe 


raicrcat. You wort on actoal tive prt, 
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RED BLOODED, BANG-UP STORIES! 


ey. 


y Thrills ii Ever age 


De; 


Every One a cleo 


ta lye tetled tale, eal bil on every 
thesaly frou climax to climax, Sm 

ow ¢ 

dared 


12 Great Books! 


Don Quickahot of the Rio 


Took har ite 
hier a 


Send No Money 


You can get this whole library of 12 tightening books, for about 


splendid books, each 
cents posta 
yours. The 


fee right ow, for it may 
‘Magazine, "Send thi 


ALYaARa 


sos 


By the Magic of the 


Coyne “Job-Method” Drafting Course. 


SLY, 2 fx months go an underpaid laborer worm, out of 
job. Today, a ‘Draftsman, confident, successh 


‘eit by he if the new way President 
Anewery-day seeurrence—-no magic ater all! 


Jobs Open $300 a Mi 


1 ad piensa 
1 Mail Coupon for FREE 


H wie mot Uy, 


‘Raliway Mail Cl Soa eee 
to $2300 yar = EE Te ree ae 
“a Saves 18 to 35 is x 
SHOULD MAIL COUPON IMMEDIATELY 


Stendy work, Nolayotfs. Paid vacations 
ent. 
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Double 
As Good 


The scientifically cor- 


| rect design of the 
Fada Vario-coupler 
enables a very gradual 


ng 


ariation of coup! 
| over a full 180 d 
gree 


Ordinary couplers 
give only a 90 degre 
variation and 
the Fada 180 degree type hi 
double the efficiency. 
Its simplicity and high ef 
ciency in signal selections by 
vernier control of coupling 
has given the Fada 180 
degree coupler universal de- 
mand. 


Vacuum Tube Sockets 


Hold firmly all standard 4 prong 
vacuum tubes. Eliminate tube 
noises due to faulty sockets. 


118-A Single Socket $1.00 
122-A Double Socket 185 
123-A Triple Socket 2.70 


Inductance Switch 


No better inductance sw 
‘The knob matches the 
stat knob. 

Inductance Switch ,. .$0.40 
complete with 


$0.60 


h'made. 
la Rheo- 


Points. 


F. A. D. ANDREA 
1581-K JEROME AVE., 
NEW YORK CITY 
‘The Fada Handbook gives facts 
about the use of each radio part, 


fand will be of aid to you in your 
‘Send 10 


‘radio construction wo 
for your copy. 


How My Wife 
the Piano le 


A husband's story of the fulilment of 2 life-long 

wish—by «new, easy, spare-time method which 

fas brought the joy of music inte thousands af 
‘lent homes. 


(ROM boyhood, 1 vowed that if ever T 

Tada bots of mn'gen there would be 

\ msc imit "No eit fre ule he 
utd pny sons instomest, nr pay te rol 

Bat on) day Bech came along, Eee ot 
ave ote (ron anothers and Beth i Mire 
Taylirtedey. A pawo rece our sew bows 

show the Ohl aw wes ferpotcn: sl 

dayed forgotten anti Jonmy Jevand Beth 


fe earning singing 


i 


i be 
Ree Marmeny and 

i, gece 

Se 

‘E = 

a fives, 

‘almont in the mame ways "re hemes ager 


Faris 
Tah, below to the US School of 
wanech ung ew ork Cy Ot 

i ‘Do ot delay. 


U. 8. SCHOOL OF Music, 
"SBramawiek Bide 


Tascinating snl, interest 
my wile nor most of the 


feaneeees 


{ 
i 
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Be a Radio Expert 


Iyiltraip ro, ickiy andepiy toes, 
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When The Devil 
CANIN DS ~ 


If the Devil Wished to Serve You the Very Worst Possible 
Turn, He Could Ask Nothing More Than an Oppor- 
tunity to Do Your Thinking For You 


y he could quickly rob you of your health, 
your prospects of success, reduce you to 
, cheat you of love, plunge you into un 


happiness, and send you down prematurely to the 

He would not have to think vicious or immoral 

in order to do these things, but merely the 
serong kind of thoughts, 

You may believe in the existence of a personal devil, 

y not. If not, y east realize that the 

is an alle on of evil. Regard- 

less of your beliefs in this respect, it is solemnly and 

terribly true that 


You May Play the Devil 


yourself by thoughts and states of mind, that will be 
just as destructive to your health, success and happi 
ness as any thoughts that a personal devil might think 
for you. If you are not abundantly well, successful 
and happy, you are playing the devil by your way of 
thinking. 

On the other hand, it is easily within v 
assume a method of thought and 
that will make you free from di lure, dis- 
appointment and unhappiness, and that will bring you 
into possession of whatsoever things you desire 
money, health, success, honor, renewed youth, love 
and happiness. 

‘A wonderful new thing has happened in the world. 
The great physicians and psychologists of modern 
science have found that each human being has within 

an inexhaustible supply of wisdom and power, and 
that he can easily draw upon this supply for the 


destruction of everything he does 1 for 
the acquirement of everything he does want.’ Tens of 
thousands of men and women have already accom- 
plished these things. 

Although my time is largely taken up by my duties 
‘one of the judges of the highest and most important 
trial courts in my state, I have made an humble con- 
tribution toward this great discovery, and you may 
have heard of me through some of my writings or 
Tectures. 


The Liberating Truth Is Free 


EGARDLESS of whether you have ever heard of 

me or not, I have written a personal message for 
you, which I will be glad to send postpaid and free of 

e. Itis entitled “Realization.” It will introduce 
y lerful self, tell you all about 
your indwelling wisdom and power, and set your feet 
upon the way of success, health, love, liberty and 
happiness. The truth contained in this message has 
brought me such rich blessings that I feel T ought to tell 
others about it, and T set a few hundred dollars 
cach month for that purpose. Remember, it is 


Absolutely Free of Charge 


If you want it, just fill out and send to me the little 
coupon at the bottom of this page, and it will go for- 
ward by return mail. 


Daniel A. Simmons, 


Jacksonville, Florida 


DANIEL A. SIMMONS, 
105 Law Exchange Building, Jacksonville, Fla. 


accept your offer to send me, free and postpaid, your message entitled “Realization,” with the understanding that by accepting it 


incur no obligation whatsoever. 
Name 7 
Street Address... 
eity 


State 
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THEY SAY- 


DR. PERCY STICKNEY GRANT 


Rector of the Church of the Ascension, 
New York City, who boldly has faced the 
issue of harmonizing the church with 
modern science: 


“J WOULD much rather be the bright 

son of @ peasant than the degenerate 
son of a duke, and I would much rather be 
‘on the upgrade from an ape than on the 
downgrade from Adam, And it makes a 


nce to our religion 
‘Which ideas we have; whether we think we 
‘are all laboring for higher and higher human 
evolution, or whether we are rolling in the 
dust and complaining of that story of 
Adam and the apple and poor Eve. 

“We at least have the right to disen- 
eumber ‘our minds from these ancient 
theorien of ereation and thought of God 
and these myths as to how man came into 
‘the world and where his troubles came 
from. It goes without saying that we have 
got to disencumber our minds of a great 
eal of the material that lies at the basis of 
ordinary theology today. 

“What we want to do is to make the 
foundations of religion firmer and put those 
foundations right where the young people 
‘understand and see them—on science.” 


EDWARD B. CRAFT 
Chit Engineer, Western Electri, Com 

ny, speaking’ at a recent. mee! 
Sich to arte udiencen separated 
hhearly 1000 miles, listened to the same 
sddresses by radio: 


“THE, loudspeaking telephone system 
will tend to reestablish oratory. by 
1¢- nation’s leaders 


making it possible for 
tosway great audiences.’ 


DR. HUDSON MAXIM. 
Scientist and inventor, speaking before 
the National Cotton Conference for 
Boll Weevil Control: 


“TT MIGHT be worth while to try the 
‘use of a lure made from the female 
‘moth of the boll weevil as a bait for eatch- 
ing males or in leading them to sip poison. 
‘Smell is the guiding sense of insects in the 
discovery of their mates. 

“Experiments with flies, moths, and 
other insects show they are provided with 
very. highly developed olfactory organs, 
which give them a keenness of scent that 
would shame 2 hound. They appear to 
have a sort of radio sense, 


“It was demonstrated by experiment 
with silkworm moths that the male moth 
‘can amell the female ut a distance of two 
miles. 

“The boll weevil lure might be made 
with the use of a preparation made from 
the entire inseet or some sort of fluid ex- 
tract. It might be possible to discover 
some solvent that would dissolve only the 
aroma secretions of the female moths. 


BENEDICT CROWELL 


Former Assistant Secretary of War, and 
ow ne of the directors of proposed 
and Chicago: 


“TP THE Germans had helium, the story 
‘of the Zeppelin in the war would have 
been different. 

“Helium is contained in certain natural 
‘zases, especially in Texas, and we have 
‘Spent large sums in developing processes 
for its separation. Progress has been made, 
and today we are able to produce helium in 
considerable quantity. 

“We expect great improvement due to 
recent certain inventions. We have, there- 
fore, cor 
airships for commercial use.” 


THOMAS A. EDISON 


“AA GREAT eld for invention is the 
heavier than air machine that goes 
straight up. James Gordon Bennett once 
gave me $1000 to experiment. I made a 
‘machine that weighed only 80 pounds, but 
it did not do the trick. I scorched my 
hhands and burned most of the hair off my 
head trying to perfect it, but I didn't, 
‘There is a great field for the helicopter.” 


DR. CHARLES P, STEINMETZ 


Chief consulting engineer of the General 

Sica 

“eT HE iologieal engineer may. enable 
the world to support many times its 

present population by producing energy 

trope and. by feeding the hum 

‘on proteins produced by 


ave by develop- 
ing or creating new 
species of micro 
organisms that 
reproduce at an 
economically rapid 
rate! We have 
done much in pro- 
ducing new plants, 
but each gene 
ration takes about 
fa year; but in mi- 
croorganiams we 
may have a generation a day or several 
generations. 

“In our time we have seen the sugar 
beet doubled in size and sugar cogtent by the 
application of scientific methods. Working 
in the same line with other plants, prob- 
ably fast growing grasses, why would it 
not be possible to breed a type of vegeta- 
tion that might be called an energy crop, 
fixing solar energy on a large scale? 

“Within a century or two, or even 2 
shorter time, we could supply the world 
with food, not through cultivation of new 
areas for the growing of wheat, but by pro- 
ducing it through mi without 
‘depending upon sunlight.” 


we 


Dr. C. P. Steinmets 


a7 


Comments of the Month by 
Men of the Hour in Science 


LEE DE FOREST 
Noted radio pioneer and invantor. 


INDOUBTEDLY, the fields where a 
oar boy starting out by himself ean 
carry on inventive research unassisted by 
‘well-equipped lnboratories of large corpora 
tions, are extremely limited. 

“In this respect radio offers exceptional 
advantages. Research work in many of the 


Lee De Forest 


departments of the radio field requires com” 
paratively small and inexpensive labora” 
tory equipment. I would mention par 
larly the problem of static elimination on 
which so many radio experts have 

‘more or leas unsuccessfully for tl 
20 years. 

‘A simple and reliable calling device for 
radio receisers that ean be manufactured and 
installed at low cout, offera another attractive 
problem.” 


PROFESSOR WILLIAM STARR MYERS 


Department of History and Politics, 
Princeton University 


“O}F 105,000,000 persons in the United 
‘States, statistics show that 45,000,- 
000 are subnormal and never would 
even the mentality of a child of 18; 15, 
(000 are feeble minded and their brain power 
forever would be that of a child of eight, 
ie remaining 45,000,000, ut_ least 
25,000,000 are classed as mediocre; 6,000,- 
(000 are rated as Class A in mentality, and 
15,000,000 as Class B. 

“Class A and Class B do the work of 
the citizenship of the country.”” 


PROFESSOR FREDERICK J. ROGERS 
Of the Physics Department, Leland Stan. 
ford, Jr.. University, whose body acci- 
dentally came in contact with « 3000- 
Volt. electric current—a voltage usually 
Used for electrocution: 


“PPLECTROCUTION is an_ entirely 
painless method of inflicting death, 
It knocked me cold. [never had a pain or a 
pang—in fact, never knew what happened 
to me until I was revived 15 minutes later. 
“Tean't describe how it seems to be dead, 
for [have no recollections of any sensations 
until I was revived. 
“Death in electrocution is usually caused 
bby stoppage of the heart. Sometimes stop- 
page of respiration causes asphyxiation.” 
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Is Rainmaking Riddle Solved? 


Amazing Success of Fog-Blasting Airplanes Brings New 
Attempt to Produce Heavy Rainfall by Spraying 
: Storm Clouds with Electrically Charged Sand 


By Manus McFadden 


F ALL the marvelous achievements 
of modern seience there is none that 
offers more dramatic possibilities 

than the recent amazing demonstration of 
‘two scientists who elaim to be able to make, 
fat will, rain, by precipitating clouds, of 
ssunahine, by dispelling fogs. 

Dr. Wilder D. Bancroft, professor of 
physical chemistry at Cornell University, 
and L, Francis Warren have actually suc 
ceeded in annihilating clouds and precip- 
‘tating snow by spraying them with electri- 
cally charged sand at MeCook 


ward with such reliable acientifie backing. 

‘A dramatic pieture of one of the experi- 
ments carried out at McCook Field is 
drawn by Orville Wright, famous as a pio- 
neer in aviation, an eyewitness. 

“While at work in my office one day,” he 
said, “my attention was attracted by the 
peculiarity of the sound of an airplane over- 
head. On looking out of the window I saw 
the plane just entering a dense white cu- 
mulus cloud, It completely disappeared 
from view, but 10 or 15 seconds later it 
‘emrged from the opposite side. 

“When it emerged, I noticed it was 


leaving a long trail of what appeared to be 
smoke in its course, but on further obser- 
vation, I discovered the trail was dust being 
discharged from beneath the airplane. 1 
then recognized it as one of Doctor War- 
reu's experiments of which I had already 
‘After the airplane had passed through 
the cloud five or six times, the cloud begun 
to fade away, and at the end of three or 
four minutes had practically disappeared, 
‘The airplane then entered a cloud that 
‘was lying at the left of the fizst one, After 
the plane had passed through it several 

times, this cloud began to fade 


Field in Dayton, Ohio. Their ef- 
forts, unlike those of other ex- 
perimenters, have been based on 
chemistry rather than  meteor- 
ology. 


What It May Mean 


‘Think of itt 
Rain when you want it, Sun- 
‘shine when you want it, Low 
Angeles weather in Pittsburgh 
and April showers for the arid 
deserts of the West, Man in con- 
trol of the heavens—to turn them 
‘on or shut them off as he wishes, 

Tt seems incredible. But if ex- 
periments so far successfully ear- 
rled out fulGl thelr promise, it 
will be a scientific reality of to- 

application to every 
now considered by 
eminent meteorologists. only a 
matter of time. 

Farmers who have prayed for 
rain as they watched moisture in 
the form of clouds ironically pass 
over their heads; ship owners 
who have been worried and har- 
assed by fogs; dwellers in the arid 
desert and those living in misty 
lowlands; residents of _smoke- 
shrouded cities in the denser cen- 
ters of population; in fact, per- 
sons in every walk of life, are 
watehing eagerly for further de- 
‘yelopments in the experiments of 
Doctor Bancroft and Mr. Warren. 


Public Was Skeptical 


So many quacks have advanced 
theories and apparatus for mak- 
ing rain in the past century that 
scientists and the public have 
‘come to look askance at any at- 


rapidly. 

“The plane then flew to a third 
cloud. Within about ten minutes 
from the time I first saw the plane, 
the three clouds had entirely dis- 
appeared. I did not observe any 
precipitation while the clouds were 
disappearing.” 


How Fog Is Dispelled 


‘Within six months Bancroft and 
‘Warren expect to complete further 
experiments that will establish 
in the minds of the skeptical the 
practicability of their process be- 
yond the shadow of a doubt. 

‘The fog dispelling operation is 
comparatively simple. Briefly, 
pulverized sand is carried above 
the clouds by airplane, the sund i 
electrically charged as it issues 
from nozzles, and is sprayed on 
the cloud. The sand causes par= 
ticles of moisture to coalesce, oF 
combine, until the tiny drops 
form one big drop heavy enough 
to fall, 

Doctor Baneroft explains that 
clouds consist of drops of water 
too small to fall under the pull of 
gravity. 


Electrically Charged Sand 


“Drops of moisture in the clouds 
are kept from coalescing either by 
being charged electrically a 
therefore repelling each othy 

by being covered with 


tempts at rainmaking. But never 
before has a process been put for- 


‘Spraying cloud banks with electrified and, the balloon 
"cuts a path of clear atmosphere to earth 
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them many of the finer drops, just as the 
‘coarser particles of butter fat in milk carry 
upmany of the finer ones when cream 

‘The new process sprays electrically 
‘charged sand from above, and the thicker 
‘the cloud the more rain ‘will be produced 
with the same amount of sand. Experi- 
ments at MeCook Field show that with 80 
pounds of sand charged to 15,000 volta, a 
cloud covering two square miles ean be dis- 
sipated in less than ten minutes. Much 
etter results are expected with sand 
charged to 30,000 volts and with a more 
officient charging nozzle, 


Captive Balloon Clears Flying Field 


“Experiments so far have been made in 
cooperation with the Army Air Service to 
demonstrate the feasibility of removing 
fogs from flying fields. Experiments to be 
made at Moundaville, W, Va., will use a 
captive balloon 1000 feet up t* oray sand 
and clear the field. 

tainly be kent 
course 


How scientists proposs to manufacture clouds and rainfall, 
‘and moisture laden air into cloud by seattering elect 


rie 
itlwith electrically charged sand 


flurry of snow followed the spraying of a 
cloud with charged sand. Since then a 
great many test flights have been made and 
no cloud has been able to resist the sand- 
blast attack made upon it. 

In addition to dissipating existing clouds, 
the scientists hope to clear the atmosphere 
of large smoky cities. ‘They propose to do 
thie first by creating fog clouds by charging 
the moisture laden atmosphere with elec- 
tricity and then using the sand blast to 
precipitate the clouds thus formed, To 
condense the foggy atmosphere into clouds 
they propose to produce negative charges 
in the atmosphere by means of electric 
parks issuing from a multitude of wire an- 
tennae trailing from the plane. The en- 
auing process of dissipating the clouds so 
formed is by spraying the negatively 
charged droplets with positively charged 
‘sand, thus causing the two to combine and 
form huge drops. 

If the process can be carried out on a 
large scale and cheaply, its great future will 
de economic. If it ean water sections of the 
country threatened with drought, if it can 
make the desert bloom, the discovery may 
eventually change geography and history, 
remake the maps of the world and alter 
the future of the human race. 

It may take its place as one of the great- 
ext scientific discoveries in the history of 
the world, with effects as far-reaching even 
as the telephone, radio, the steam engine 
and the automobile. 

‘Think what man-control of the weather 
will mean to the farmer! Visualize hun- 
dreds of airplanes flying high over parched 
sections of the country. The rain clouds 
that ordinarily would pass by, carrying 
their moisture with them, are’ attacked. 
Down comes the rain. Gasping acres re- 
‘eive it and millions of dollars are added 

> the value of the erops. 

‘Think of the time to be saved by steam- 

‘ps entering our harbors. With sand- 

‘ting airplanes cutting the fog away, 


‘The first plane, trailing sparkin 
“The second plane turns 


» condenses the soot 
Tinto'rain by spraying 


these ships could make their docks without 
delay, saving enormous sums. 

Consider a naval battle off our cousts 
with the safety of the nation depending on 
prompt action by our battleships. A fog 
comes rolling in from the sea. The big gun 
are powerless because their targets have 
been obscured. The airplanes with their 
charged sand hop off the decks of the 
ships and dispel the fog, revealing tt 
enemy. 


Would Drice Away the Gloom 


‘Take an army, helpless in the fleld while 
fog-protected artillery. bombards its posi- 
tions. Airplanes again would come to the 
reacue, dispelling the fog and revealing the 
hidden guns. 

Such a discovery has a peychological 
‘value—an application to every-day life. 

How often have you experienced a feel- 
{ing of depression on a gloomy, fogey day. 
with ite attending oppressive humidity? 
‘The day is dark, the air is close and you 
feel blue, Suddenly there is a whir ov 
head. The fog is collected into clouds, 
‘Then the sand is sprayed on them and 
before long it rains. The sun then comes 
jut and you breathe a washed and cleansed 


So far, experiments made by Bancroft 
and Warren have been highly successful, 
‘but thus far, of course, they are still experi 
ments. However, they are planning other 
tests with heavier clouds for the next few 
months. ‘ 

Mr. Warren has a theory that preci 
tation will be earried from cloud to cloud by 
1a “trigger action,”” wherein electricity gen- 
erated by the falling sand and rain will 
cause more to generate in adjacent clouds 
and thus set off the entire heavens, much in 
the manner of a long fuse. Doctor Ban- 
croft doubts this theory, but the next big 
experiments will be carried out over the 
Atlantic as a safety precaution. 
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The Science of Laughter 


An Interview with WILL ROGERS 


"THROUGHOUT the United States, Will Rogers, of the 


Ziegfeld Follies, is known for 


genial People 


seem to laugh spontaneously when he appears on the stage 


or the screen. 


But here Mr. Wheeler sees the famous cowbo; 
in an entirely new role. He sees him not ti 


comedian 
ugh the 


mask of comedy but as a sincere student of the mechanics 
of his business —the science of laughter. 


By Edgar C. Wheeler 


'HY should people laugh? 
‘What makes us shake our bodies 
and emit strangenoises when some- 

thing strikes us funny? And what effect, 

if any, have these apparently unnecessary 

‘contortions on our bodily health, our mental 

well-being and our success? 

T put these questions to Will Rogers— 
the gum-chewing, lariat-ewinging Will of 
stage and screen, who probably has made 
‘more people laugh than any other man in 
America, 


surrounded by the pic- 
‘turesque paraphernalia of his profession — 
typical cowboy outtits hanging on the wall; 
dozen neatly piled coils of rope of vari 


The 

Laughter 

Machinery 
of Our 
Bodies 


INSPIRATION 


EXPIRATION. 


ELEVATING 
MUSCLES 


DIAPHRAGM 


DEPRESSING 
MUSCLES 


FTPHIS ingram shows our bodily ma 
chinery of laughter. Te consists chiefly 
of two sheets of muscles attached to the 
seventh rib—the longest and strongest of 
‘our ribs—and the large muscles called the 
diaphragm, az shown above 


lengths sd thcknemes: © guitar stand 
Ie cre Jy Sere wae 
teres there ne 


Bie patie by 


Ea rangement withthe MeNaneht 


It's a relaxation 
It gives people a fresh start, with the slate 
wiped clean of past aches and worries, that 
iS Co say the physical and mental atmos- 
phere is cleaned up. 


in good running order 


“Everybody should laugh. But what I'd 
to know is why some people don't 
laugh. Do you know there are hundreds 
and thousands of people in the world who 
never crack a smile? What I'd like to find 
out is how to make them laugh." 

And right there T discovered that this 
boyish cowboy funmaker is an honest-to- 
goodness scientist, although he denies it— 
‘emphatically. He is a scientist in that he 
systematically studies the faces in his 
‘audiences to find out why they laugh and 
how to make them laugh. 

‘And the most remarkable thing is that 
his conclusions corroborate in a valuable 
‘and practical way the moat recent scientific 
theories. 


The Effects of Laughter 


Scientists now tell us that laughter is just 
fone way of giving vent to emotions that 
hhave long been repressed. It causes this re- 
lief from depression in two ways—physical 
fand mental. Physically it stimulates eir- 
culation, increases depth and rapidity of 
breathing, and drives more blood to the 
brain, These things bring us a feeling of 
well being. 

Psychologically laughter interrupts 
gloomy trains of thought and morbid pre- 
Sceupations. It uses up our reserve stores 
of energy, both muscular and nervous. It 
rebuilds worn cells in our systems. It re- 
lieves our nervous tension. 
ce that time in my career when I 
learned most about laughter,” said Will. 
“It wasn't a Follies performance, it wasn’t 
a banquet at the Waldorf, but it was when I 
went to Sing Sing Penitentiary. 

“Usually I can tire out people in half 
anhour. But up at Sing Sing, when I spoke 
to the prisoners, I had to talk for a full hour 
and a half, and even then the men weren't 
satisfied. 

“Why was this? I think it was partly be- 
cause a criminal is a thorough newspaper 
reader. He knows what's going on and he's 
quik to catch a point. But more than any- 
thing, he's ready to laugh. He needs to 
Iaugh. A loud guffaw is a relief from his 
‘oppreasive surroundings.” 

In other words, according to the new sci- 
entific theories, when the Sing Sing convicts, 
Inughed heartily at Will Rogers’ jokes, 
they were simply exhausting much of the 
‘excess nervous energy that previously they 
hhad spent in brooding. Afterward, they 
were less discontented: had less nervous 


31 


“Everybody should lauch. What 
like"to. know in why some peo} 
‘don't ugh." Will Rogers 


energy to spend on gloomy thoughts, 

‘The kind of things that makes us laugh 
—what we feel, or see, or hear—stimulate 
‘us to some sort of muscular activity, ac- 
cording to these theories. They do it by 
‘causing certain glands in our bodies to ro- 
Jease substances into the system that stimu- 
late us to action. We give vent to this need 
of action finally by bursting into laughter, 
‘The longer we are held in suspense, the more 
uncontrollable the discharge of emotion in 
laughter when the point of the joke re- 


‘s famous cow- 
boy funmaker, whose one laboratory is the 
ssea of faces, gay and sober, before him, to 
‘lineh all that science has found out about 
‘our bodily mechanism of laughter. 

“What's your secret of making people 
laugh?” T asked him. 

“Keep ‘em quessing—that's the best bet, 
To get a joke over hig, you've got to make 
‘your audience hold its breath in suspense 
‘while you lead them up to the point. 

“The best humorist is the one who 
knows just when to suddenly open the 
safety valve of laughter. All of us have to 
experiment with a joke until we find the 
exact point where it goes biggest with the 
most people. I say ‘most people,’ because 
I don't know a single joke that will make 
everybody laugh.” 
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"Man—An Animal Invention 


How Worms, Fish, and Reptiles Helped 
Create the Complex Machinery of 
the Human Body 


The third of the series, “The Story of 


By E. E. Free, Ph.D. 
Fellow American Association for the 
Advancement of Science 
and 
William K. Gregory, Ph.D. 
Curator of Comparative Anatomy, 
American Museum of Natural History 


‘of inventions devised by the striving 

creatures of past millions of years 

hat been preserved for us inside the 
human body, It ls « record of ereation, 

‘The bones are levers that move on 


A LIVING museum of the thousands 


Man and His World” 


creature that tried to crawl against thé 
currents of water and invented the back- 
hhone. Still others are the inventions of the 
progressive reptile, millions of years later, 
who devised a way of keeping his body 

Everything that we are, the very fiber 
of our being, was made and tested for us by 
these animal inventors—lowly and forgot- 
ten geniuses who lived long ago and each 
of whom left his little contribution to the 
ite. 


great invention was that of motion. Pri- 


meval specks of slime, floating about in the 
‘aca water, learned to move themselves. 


tissues muscles. When we raise our arm 
it is not beeause something has pushed it 
up. The muscles on top of the arm con- 
tract and pull it up. When we want to 
lower the arm again, the muscles on its 
under side contract and pull it down. ‘The 
motion is lever-iike, similar to that of a 
steam-shovel. Movement of muscles, no 
matter what it seems to be, is always a con- 
traction, 

Muscles are really bundles of tiny fibers 
laid together side by side like the fibers of a 
rope. Each little fiber has the power of eon 
tracting at the command ofits control nerve, 
‘The contraction of all of the fibers short= 
fens the musele and does our work for us, 

‘The great original invention, therefore, 
the invention that made all the later ones 
Posible, was the invention of the musele 
ber. > 

nother great invention was that of 
bone, of something hard and solid to sup 
port the soft framework of the animal and 
to whieh the muscle fibers could be at- 
tached. Based on the same idea is the steat 
skeleton of the modern skyscrapers. It 


self-oiling joints. The eye it a 
photographic camera, lens and all, 
tand the sensitive plate inside itis 30 
wonderful an invention that it 
renews itself continually and ean 
photograph many images, one after 
the other, and accurately pass on 
‘each one of them to the brain. ‘The 
digestive apparatus is an intricate 
and efficient power house equipped 
with w multitude of ingenious de- 
vices for getting the fuel value out 
of food. ‘The heart is a self-regu- 
lnting force pump. The voiee is the 
‘most complete musical instrument 


was a very long time before this 
next step was tukes, Many ani- 
Is never took it at all. 


Bones Our Patent 


For instance, the mollusks, lke 
the clams and oysters, have no 

nes, only a hard shell on the out 
side of their bodies, Internal bones 
are an exclusive possoasion of our 
own group of animals, of the back 
boned animals or vertebrates. They 
‘were invented by one of our par 
Voular anceators and we have held 


COMPARE. the two portraits below 
the one an intellectual type of mod- 
ere man, the other an arly cavern, 
Notice the highly develo rain 
the former and the low flat forehead of the 
latter. The man of today has developed a 
brain immeasurably superior to his low- 
browed ancestors. Yet fundamental simi- 
larities between the two are apparent 
There is no scientific doubt as to thei 
relationship. 


‘ever devised. ‘patent on them to this day. 

‘Al of these things and thousand HE. relationship of the caveman to ‘The most important part of this 
of others like them were invented apelike animals—his ancestors and | bony scaffolding is the backbone, 
by our animal ancestors. Some of |) une Miike js Mae ay femiy established the boginuing it was scarcely 


them originated with the tiny 
primeval speck of living slime that 
first learned to move itself about. 
Others came from the wormlike 


And while modern man owes much of what Mat ail SOY $0 of Bandana 


he is to the man of the ice ages, he owes 

still more in the peffection of this body 

machinery to long-forgotten animals at 

farther down the scale of evolution 
This animal heritage of 

man is here explained by 

two eminent and brilliant 

writers. They tell how 

the human body was in- 

vented piecemeal millions 

of years ago. They say 


that it is Nature's own 
patent office —a_ living 
museum of innumerable 


inventions devised by our 
animal ancestors through 
countless prehistoric ages. 


They did this by inventing a ne» 
nd of living matter, a kind th 
could contract aud’ make itelf 
shorter. This tissue could chang 
shape of the slime speck 

ita litele tail about in 

and drag the speck 


alone. 
This power of tissue to con- 
tract is still the essential thing 
about all kinds of animal mo- 
ton, 
In our body we call such 
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Your Body a Marvelous Machine 


‘The brain is like a central 
telephone exchange 


How Man's Inventions 
‘Are Equaled by Nature 


the arm with a lever motion like 
‘a ateam shovel 


‘around, as they carry . 
‘The wheel itself is one invention in, 
which man has surpassed Nature 


believe, along the seashore. Long before 
this, some little tubelike ‘creatures, not 


‘very much longer than they were wide, had 
ing to the sea 


their bodies back and forth. ‘Thus these 
creatures developed a difference between 
their two ends; one end clung to the 
bottom, while the other drifted freely’ in 
the water. This marked the invention of 
the head and tai 

"The next step was that these creatures 
began to creep. Between the tides they 
would move slowly along the bottom, still 
holding fast by their head end, or perhaps 
fixing themselves anew after’ each little 
forward movement. Very slowly, genera~ 
tion after generation, they learned how to 


move when the tide was running as well as 
when it was still. They became creeping 
wormlike things that could craw! against 
the tide if it were not too strong, as well 
‘as move with it as the other drifters did. 

‘Then began the invention of the back- 
bone. A stiffened rod down the back was a 
‘great assistance even in crawling against 
the current. It was absolutely essential if 
these creatures were to take the next step 
and neim upstream against the current, 
not merely crawl against it along the bot- 
tom. 

And so they developed rod of gristle 
down the back, the predecessor of the back- 
bone. They became a very primitive kind 
of fish. 

Extensions of this great invention came 


rapidly. Other bones were developed 
the fish body; bones to support the sid 
as the backbone was bent, other bones to 

fen and move the fing, #0 that swimming 
‘would be easier. ‘The development of our 
complicated skeleton was well under way. 

‘The next great invention came when the 
fish went ashore. It was the invention of 
legs. 

‘In the meantime, of course, there had 
been the invention of blood, which we shall 
‘speak of presently, and of Tungs, which 
‘enabled the fish to ‘breathe air. Even be- 
fore legs were thought of, the fish had 
become an amphibian, like the modern 
newt or salamander, equally at home in 
the water or in the air. 

The art of breathing air had been 
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developed already by two or three other 
Kinds of creatures; by some shrimplike 
water scorpions that evolved finally into 
insects, and perhaps by worms like the 
‘modern earthworm and by shelled creatures 
like the snail. Life has discovered, from 
time to time, many ways of breathing air 
instead of water. The lung way, the in- 
vention of our particular fishlike ancestors, 
is only one of them. 

‘This fish, as we say, had 
least for part of the time. It 
Water just as it had done always, or it could 
when necessary, breathe air. But on 
its movements were very sluguish. I 
squirmed along the ground » g° 
hhad been accustomed to squirm 
through the water. It 
clumsy than © modern 
‘This was no sort of equip 
for the conquest of the land. 


like Creature Incents Legs 


And so this fishlike amphit 
made the third of the great inventions. It 
Tearned how to lift itself off th 
invented legs, two pairs of join 
between which the body wa 
which by moving back and forth 
carry it along. ss 

In the beginning its 
oF flippers were used as 
oars in the water; th 
rubbed against the ground 
and helped to shove 


prostrate body —alon 
Gradually they got more 
strength; step by 


step they became able 
to lift the body off 
the ground. ‘The fish 
became a reptile-tike 
thing, running, some- 
what’ sluggishly per- 
haps, on four legs. 


Bones Found 


In the ancient rocks 
of Texas geologists 
hhave found the bones, 
of a creature justin 
this stage; half a 
creeper pushed along 
by its fipper-like legs, 
half a runner using 
these legs as modern 
reptiles do, 

‘And now we come 
much closer to our 
‘own time. About a 
hundred million years 
‘ago the world was in 
the age of reptiles. ‘There were many 
thousand kinds of them, from tiny lizards 

to our modern ones, to the great 
ich as the Diplodoccus and the 
Brontosaurus, which weighed thirty or 
forty tons apiece. All these reptiles were 
cold-blooded, as are their survivors, the 
alligators, lizards and snakes of tod 
Most of them were smallbrained and un- 
wentive. ‘That is why they died out. 
But one race of them did make an im- 
portant invention, one of the most valu- 
able that we enjoy. They invented warm 
blood. 

This invention was much more important 
than it may seem at first sight. ‘The energy 
of the body is chemical energy. It is pro- 
duced by the burning of food. And like 
other engines run by fuel, the body works 
better and makes energy faster when it 
‘works at a higher temperature. It is like a 
steam engine using superheated steam. 

‘The cold-blooded reptiles were handi- 


capped by their low temperature. They 
could move rapidly only when the weather 
was warm. Every one knows how sluggish 
2 snake is on a cold day. And so the rep- 

les that invented warm blood had a great 
advantage. They could move rapidly any 
time, in warm or cold weather. This was 
perhaps the greatest single step ever taken 
by life in escaping from slavery to climate. 


‘There had been before this, of course 
necessary preliminary invention: the in- 
vention of blood. ‘This we share with many 
other animals. it was made long ago in the 
sea. Probably it was originated and tested 
even before bones were developed. Cer- 
tainly the fishes had it long before they 
came ashore. There had been invented, 
also, the devices of a foree-pump heart and 
a system of clastic-walled arteries, by 
which the blood could be driven around 
through the body so as to supply oxygen 
and food materials to every little fiber of 
muscle and every little cell of nerve and 
brain. 

This was necessary, let us remember, to 
any great increase of body size, In a 
great many of their characters some insects 
fare more developed than human beings; 
they have gone farther along the path of 
evolution. But they have never become 
large. The largest of them, the great 
dragonflies of the coal age, were only about 


‘These comparative 
keletone of man 


Popular Science Monthly 


two feet across their full spread of wing. 
‘The effective size of the insect family seems 
to be three or four inches at most, 

This small size has been always a great 
handicap to the insects. It hus made them 
an easy prey to larger creatures. It has 
prevented long life and the acquirement of 
Individual experience, It’ makes. large 
brains impossible. It has doomed these 

creatures, very won- 
derfully organized in 
their way, to be 
slinkers and fugi- 
tives, to occupy the 
chinks of the world 
that larger creatures 
do not try to fil, 


The Secret 


And this differ 
‘ence of size has been 
due mainly to dif- 
ferent ways of 
breathing. The in- 
sects have no blood, 
They breathe by 
means of a number 
of tiny air ~ filled 

running 
through their bodies 
nd connecting with 
he outside air. Air 
to these tubes and 
ches the tissues, If 


tubes are too long, not 

enough air will get in, and 90 
treat size is imponsible 

In our family, on the other 

hand, the invention of blood 


pump heart 


le for us to 

1 oxygen to the tiaues, 
matter how deeply buri 

are. When we added to 

device of warm blood, 

keeping all the tissues of the 

body at the temperature 

where their chemical activity 

as at its best, we had the 

wherewithal to build not only 

ay bs active one—n body 


Jefence and of offence or, if need 


nportant still, we had the 
F a large and active brain 
ss of the brain ean be die- 
the earliest creatures. 
that floate about aim- 
ea has a ting of nervous 
at run around its bell-shaped 
body and control its movements, ‘The 
earthworm has a nerve cord down ita back 
and a little knot of nerve matter near its 
head; the promise of a bra 
But an actual brain, something capable 
of real thinking, was ‘possible only when 
warm blood had been invented, The 
brains of the great cold-blooded reptiles 
‘were ridiculous little things no larger than 
the human fist, though the beaste them- 
selves were 80 oF 90 feet long. 


Billions of Cells in Human Brain 


Our brain, on the other hand, is a great 
group of many cells, nearly ten billion of 
them, closely packed together so that they 
‘can be in very intimate contact with each 
other. All these cells must be fed. They 
‘must be supplied with axygen. If they are 
to do their best work, they must be kept 
fat a constant temperature, 

You see how important it was for us to 
have a forced circulation of warm blood 
well charged with oxygen. Without this 
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looped wires, A tiny pair of 
pincers at the end of a third wire 
sheathed in a hollow tube, A tiny 
lectric light bulb. 

With these as his only tools, Dr. J. H. 
Buff, young throat specialist of Atlanta, 
Ga, recently succeeded in fishing an open 
safety pin from a baby’s stomach without 
using knife or anesthetic, 

‘This thrilling vietory of science and 
ingenuity was won after other physicians 
had given up hope. 


Missing—One Safety Pin 


Early one morning, the mother of six- 
months-old Mae Asbill, Jr, had given the 
Fbuby his bottle of mill and had’ put him 

ic to bed, pinning the covers about him. 
‘A few minutes later, ahe heard the baby 
scream und picked him up. She noticed 
that one of the safety pin was gone. 

After a vain senreh for the pin, she called 
1 doctor. ‘An X-ray revealed that the child 
had swallowed the aafety pin, that the pin 

‘und was lodged in the stomach 
rp point and the safety catch 
{upward near the throat entrance: 

Doctor Buf was called in. Afier exam- 
ining the X-ray pictures, he declared that 
he would extract the pin, and soon had 
Prepared his ingenious instruments 

"To the handle of a tiny pair of pincers 
ho attached a wire 114 feet long. ‘At the 
end of two other wires of the sare length 

prepared small loops. One of these 
loops was to slip over the butt of the open 
pin, a0. that when the wire should. be 
pulled ‘upward, it would close. the pin 
‘The other loop was to alip over the pincer 
handles to tighten the grasp of the jaws 
8s noon as they should eatch the head of 
the pin. At the end of a fourth wire he at- 
tached an electroscope—a tiny electric 
light. Two handien like those of scawors 
were attached to the free ends of the wires 
controlling the pincers. 


How the Job Was Done 


The child's head and arma were held, 
Doctor Buff fixed around his own head one 
end of the wire suspending the electro 
scope, then lowered the light into the baby's 
throat, 


In his right 
held the handles 
wo pincer wires 
fand after slipping the 


the tool and wires into 
the baby’s throat to the 
point where the throat 
enters the stomach. In 
his left hand he held the 
second looped wire, 
Which he. also inserted. 
With his lett hand, Doctor 
Buff slipped this wire loop 
over the butt end of the safety 
pin, and by pulling the loop 
upward, forced the point of 
the pin toward the catch, 
Then, with the pincers ma 
ulated by the wires in his 
right hand, he eaught hold of 


the grasp of the pincer jaws 
by pulling the loop up over 
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A Baby—An Open Safety Pin 


How Doctor’s Ingenuity Saved Child’s Life 


point was safe in 
the closed safety pin 
withdrawn from the child’s 
stomach. ‘The young throat 
specialist’s ingenuity, skill, 

jerve had saved the 
ite. 

Tt was an operation 
that required the ut- 
most speed and pre- 
cision to prevent the 
baby from choking. 
‘At one point in the 
manipulations, 
when the child's 


time dicate Dr. J. H. Buff, who saved 

came diffeale 1H. Bat, whe a 

the appara- aby asap the 

tushadtobe —/ sly improvised appa 

wihirewn” // sayy wi whieh | 
mene ff SeceTinstaledy ein en 

noe seen 


How Doctor 
thepie through 
the baby's 
throat. With 


fern to erip'the 
Rend'ct the pin 


Doctor Buff in the delicate manipulations by 
“hich he closed the pin and grasped it with pincers 


” Rxteed "Thrcbadas to Lently 


IKE the climax of a fantastie detect 
story is the latest achievement of 
in comparing fingecprints to identify 

f real Da Vinei an age-wor 

bought by a New York collector of a 

"The question whether a certain pai 
the original work of a great master can now 
determined absolutely, simply: by examinin 
painting for fingerprints left on the 

the artist and comparing these with finger 

found on paintings known 

Signatures can and have 

Fingerprints cannot be (c 

When George T. Pearsons 
last year acquired tw ld. paint 
restoration of one of them, belie 
comparatively little worth, reveal 
that at once identified it as the wor! 

from what I eould judge,” s 

“the painting was a Gianpetri 

reatorer, who had wo 

paintings, expressed 

fidence the belief that 

the work of Leonard 
fone of the old masters 

“Finally, one day there ean 

my office “Arthur 5 

print expert and artis 

wwas talking to me, hi 

suddenly became foc 


Da Vine 


magnifying glass, | 
that in the pigment of 
ing appeared several 
of an unusual nature 

‘were of the plain 

arch type—a 
fingerprint type 
characteriatic of 
‘only five per cent 
ofall persons 
‘who have record 
ed the swirling 
lines of their 
fingertips, And 
‘on all of them 
appeared two 
well defined sears 

“Then began a series of remarkable 
demonstrations of the accuracy of finger- 
print records, which finally confirmed my 
painting as a real Da Vinei. 

“Sowaal's first move was to photograph 
with his fingerprint camera all of the finger- 
printa he found on my canvas. These he 
Geposited with me. ‘Then he went to the 
New York Public Library and examined 
f score of enlarged photographie repro- 
ductions of the works of old masters 
Finally, he obtained permission to photo- 
graph certain finger-marked sections of 
reproductions of Da Vinei paintings. 


“Arthur Sowa 
ine Ds 


Sogerprint 


‘The fingerprints were calibrated with 
delicate instruments and compared with 
such care, that they proved the same hand 
‘executed all of them. 

“For final, clinching evidence, the finger- 
prints on my painting were compared with 
those found on Da Vinci's ‘Virgin of the 
Rocks’ in the National Gallery, London. 

“Da Vinei, who was a sculptor as well 
as painter, used his left hand in painting 
‘and often’ obtained the desired result on 
his canvas by impressing his finger on the 
moist pigment. Often, his paintings show, 
he made a long, sweeping movement with 


Da Vinei’s fingerprint is of 


Yhis rare arch type 


Paintings 
. 


his right thumb to produce a shadow." | 
“the acar on the Da Vine fingerprint it 
an elongated figure eight or double circle. 
‘The proof is molded in the paint and aa 
long as the pictures exist, just so long will 
the evidence remain,” says Sownal. 
“There is other evidence, further substan- 
tiating Sowaal's findings. 'In 1610, Morell, 
a contemporary of Da Vinci, pointed out 
to a group of friends that Da Vinci used 
his finger in painting. Further, it is re- 
corded that when DaVinci was urged to 
sign his masterpieces he proudly replied: 
‘My marks are all over my work.” 


‘Common wher! type60 
per cent of ail Singerprints 
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Miniature Moving Airplane 
Trains Army Gunners 


sighting a moving airplane, an Ameri 
can army officer has designed an indoor 
tmoving target that dupliates actual war- 
time conditions. 

From the top of a 20-foot pole, mounted 
on an electrically dr ven truck, are sus- 
pended a series of wires along which a 
miniature airplane can be made to move 
up and down by the track operator. 

‘The truck is driven around the floor of 
fan armory, while the plane is raised and 
lowered. Meanwhile, the gunners at their 
sights follow the searchlight-illuminated 
target, just as they would if operating 
against actual planes in wartime 


‘The operator raises and lowers a minia- 
“ure airplane while the truck moves 


Autos Weighed without J acks 


First the front wheels, then the rear wheels 
re rolled ‘on ‘these’ flat sealer and. the 
‘weights read on 2 dial 


ORTABLE. scales that weigh motor 
trucks without using jacks are aiding 
mnt of motor vehicle laws 


ct roads from overload. 


by H, C. Berry of the Univers 
sylvania, officers can de the exact 
‘Weight of a truck in a few moments 


After setting a sca ch wheel track, 
the front wheels of the truck are driven onto, 
the scale platforms, stopped, and the weight 
read, The rear wheels then are weighed in 


the same manner. The sum of the four 
readings is the weight of the truck. 

The capacity of the scale is 15,000 
pounds. ‘The seale itself weighs only 80 
pounds. With the approach blocks and 
steel plate used under the scale to permit 
the quick adjustment to different wheel 
treads, the scale may be packed in a case 
18 by seven by 30 inches. Two cases may 
be carried easily in the tonneau of a small 
car, making it easy for officers to transport 
the scales from place to place. 


Ironingboard and Table in Wall 


RECENT de 
‘opment along the 
line of economizing 
‘space in the kitche 
combination ironing- 
board and table that 
disappears into x built- 
in cabinet between 
studding. The cabinet 
‘occupies a space in the 
wall 14 inches wide, 82 
inches high, and 3% 
inches deep. 
ponies lowered into 
ion, with leaves 
Unfolded, “tho table 
measures 22) by 96 
inches. The ironing- 
board may be swung 
down on the folded 
table leaves for support, 
‘The lower panel of 
the cabinet swings out- 
ward to form the sup- 
port for the table. A 
‘small compartment in 
the top of the eabinet 


may be used for storing 
small utensils. 


Linemen’s Gloves Tested 
under 10,000 Volts 


‘0 ELIMINATE the danger resulting 
from alight leakages in rubber insulat- 

ing gloves worn by linemen, a publi utility 

‘concern of Baltimore tests all gloves under 

high tension once 

a week, 


Inside and out 
for defects. Then 
they are. filled 
nearly full of a 
fait solution, and 
‘are immersed in 
‘similar solution 
to a correspond- 


to 10,000 volts in 
the case of new 
gloves, and 9000 
in the ease of used gloves, remaining on 
for a minute 

Any current that passes through the 
glove into the outer solution indicates a 
leakage. 


‘This apparatus de- 
tects any leakage 


pce Editor will be glad to supply, 
wherever ‘pousible, the names and 

‘of manufacturers of devices 
Snentloned” "ths luc of POPULAR 
‘SCIENCE MONTHLY. 


: Are You Too Fat? 


Better Be Underweight than Over, Says Famous 


Medical Scientist, Who Tells How to 
Exercise and Diet to Grow Thin 


Chances for Long Life 3 to 1 against Stout Man 
Declares Dr. Eugene Lyman Fisk 


AVE you stood recently on a pub- 
Tie scale, scanning the printed 
table telling you how much you 

should weigh at a certain age and certain 

height? 

‘And have you felt a glow of satisfaction 
‘when the indicator swung round to a figure 
corresponding to, or just a bit beyond, the 
“average weight,” supposed to be the 
“correct weight" for you? 


The Average Person Is Overweight 


If 0, your satisfaction was premature. 
‘The average person is overseight—and that 
means he is far more subject to disease, 
‘especially after 40, than is the individual 
who is actually under the average figure. 

So says Dr, Eugene Lyman Fisk, me: 
cal director of the Life Extension Institute, 
in an exclusive interview for POPULAR 
Scucr MONTHLY. 

"Medical science has long known the 

bad effects of overweight,” says Doctor 
Fisk, “But only recently have we dis- 
covered by an analysis of insurance and 
‘army records that the ‘average’ person 
does not stand the best chance of living 
Tong. In faet, the man or woman who 
weighs 20 of 30 per cent below the 
faverage has the best chance for long 
life at_mout of the ages after early 
adult life, 
‘Up to the age of 30 it does little 
harm’ to be overweight, as long as 
that weight does not reach serious pro- 
portions; but after 90 there is an in- 
creasing danger in overweight, and an 
increasing advantage in being slightly 
underweight. It is safe to say that 
the average individual reaches the 
ideal build at 90. If he can keep near 
that build for the rest of his life, he 
increases his chances of longevity. 
‘After 40, life insurance records show, 
the danger in overweight increases 
‘alarmingly, eepecially if the excess 
weight conaists of fat, as in cases of 
excessive girth. 


Watch Your Waistline! 


“In general, chest measurement 

should equal at least half the height, 

‘and the girth of the waistline should 

never exceed the chest measurement. 

‘The average individual's overweight, 

although it may reflect some slight 

influence of glands, is largely the result 

‘of to0 much food and not enough ezer- 

cise. Excess food is accumulated as 

fatty tissue, urually around the waist 
“The average man or woman 

at rest requires between 1600 

and 1700 food calories of heat. 

‘Moderate activity adds from 

500 to 1000 calories to this re- 

quirement. ‘Therefore, if the 

ody is getting more than this 


amount, the result is too much fat. Every 


person should know something about the 
ealory values of food. Ordinary portions 
of food contain about 100 calories—for 

small glass of milk, 


‘example, one egg, 


the same number of calories as a meal of 
fish cake, brea and butter, and macaroni 
ean meat and. nonfatty fab are not 
nly fat forming.” An appetizing diet 
that fe not fat forming may be based on 
these articles of food: 
cys. teat, Sah, fowl, soups, seen 
vegetables of all Kinds, most fait, potar 
{oor in moderate amounts, butter- 
milk, tem, and coffee, 
“Geren, bread, and cake 
should be taken only in limited 


Secretary“ 
ice the "average 
‘American business 
‘man's physique. 


Popular Science Monthly 


"These iivatration: 
life expectation records of life ine 


man, compared with the slim 


ed on 
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Here’s the Ideal Weight for You 


(Weight at age 30 for various heights) 


‘ty 


seach gro 


“Kt 0, 


MEN 


126 the. 
128 Tbs. 
130 Ibe. 
133 Ibe. 
136 Ibe. 
140 Ibe, 
144 Ibe, 
148 Ibe. 
152 Ibe. 
156 Ibe. 
161 Ibs. 
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amounts by those who wish to reduce 
weight. Butter, fatty portions. of mest, 
Thiad of ‘ream, and. nuts, contain large 
mounts of fat.” Starchy foods, expecially 
Breadstals and pastry, are fat producers 
whi sart and aweta of al Kinds are 
mp pare fel 
“What happens, of course, when we 
i Dein to get overweight is that each 
60 added pound makes us les likely to 
txercine and each decrease in exercise 
results in more fat. ‘The reason of 
the intuence of overweight on mor- 
tality tables a that an excess burden 
i laid upon the liver, heart, and 
Kidneys: there i faulty elimination 
nds tendency toward fatty degen 
tration ofthe organs. Lack of exer- 
Soe brings init train monealar do- 
feneration, faulty cell activity, and 
fore conditions. Highblood ‘pres- 
bute is common among overweight. 
Thee re two food methods of 
ing down weight™by exercising 
by diet. Neither i perfect 
“The average system for 
weight reduction by exercise is 
Hgica:"‘More reliance must 
be placed on diet than on ex- 
ercae. Remember that eight 
fours of steady walking 
serves £0 burn up only four 
cuinees of fat, while the re 
Salts from cutting down even 
small part ofthe fat-form- 
Ing food is almost. imme- 
diate, In other words it's 
best to cut down the weight 
gradually “by “ine 
Ereasing'y_sirenous 
Get and to increase 
fxercise by slow degrees. 
Tes postively danger: 
\ ous for the very fat per 
fon, expecially at middle 
ite to plunge into heavy 
exerci, 
“One reason why over 
weights have ificalty 
J reducing is that a0 
the weight "decreases 
there soften a feeling of 
oneness that drives 
them to eat too mich. 


“4h 


\ 


oat 
| 


gence such as a cup of 

beef bouillon. 
“Very often, physi- 
fa ew ree wes 
‘diet alone to 


contains 10 men. At 40, ach eroup has leat 
med dropped out. ond 


decrease weight, suffer from a flabbiness 
of the muscular tissues and this, of course, 


the muscular tissue must be supplied by 
proteins from eggs, milk, meat, or flesh 
food free from fatty oils, 

“Weight reduction is an extremely im- 


portant matter, as the statistics of life in- 
‘surance companies show. And, in general, 
you may be sure that’ in walching your 
‘waiatline, you watch your health.” 


Hooligan Fish Burn as Candles 


‘AVE you ever used a fish for a 
candle? 
Probably not, unless you have 


‘spent some time in the Far North or on the 
northern Pacifie Coast. But the Alaskan 
“sourdough” will tell you that the finest 
food fish in the world may be lighted and 
‘burned—tail up—just like a candle. 

One of the most picturesque industries 
Alaska is the harvesting of this unusual 
ssmeltlike fish, called variously “hooligan,” 
“oolican,”” “holliean, but 
correctly termed "eulachon,” which is 
Siwash Indian for candle. 

Now, picture to yourself a clear, glacial 
stream winding through hills topped by 
rugged white mountains. On the mossy 
river banks at every bend of the stream 
rise plumes of smoke, marking Siwash 
‘encampments. 

Each camp i a scene of intense activity. 
In dugout log canoes at the water 
Indians wield scoop neta, bailing up the 
silver horde of “hooligan” fish from the 
choked river. Farther up the river bank 
boys tend huge log fires that have been 
built upon rock piles. Close to the fires 
are deep trenchlike pits to which squaws 
and children carry baskets of fish 


Rendering Out the Oil 


‘When the first pits are filled, the work 
of rendering out the oll—a task that falls 
to the old men—begins. Across the waist 
‘of a canoe that has been thoroughly cleaned, 
eradle of sticks is laid, and on the eradle 
tare placed heated rocks from the fire 
‘The fat fish, placed on the hot rocks, gi 

up their oll, which drips down into the 


il is allowed to cool, und takes on 


relative of theamelt and (0% = 
1 distant cousin of the 

faalmon. Like the aal- | 
mon, it goes up. the | 


rivers to spawn, dying 
when it has reproduced 
tae, 

Many Alaska miners 
hhave used the dried fish 
for candles, and the 
Indians prize it for cook= 
fing. “When flavored with, 
wild berries, it makes a 
delectable dish, 


Atleft: Rendering the 
oil" Acrese the canoe 
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Apartment House Soprano 
Wears Muffler Muzzle 


NY aspirant for grand opera who must 

practise scales will retain the love of 

neighbors by wearing a light song-silencer 
that will not spoil the volume or tone. 

The singer is the only person who hears 
a sound. From the mouthpiece a tube 
leads into a muffiing drum, from which two 
‘tubes return to the ears of the soloist, 

The interior of the drum consists of w 
series of baffle plates that break up the 
‘sound waves, somewhat on the principle of 
2 Maxim siloneer 


‘This muffling drum drowns the voice 


Artificial Light Tests Ink 


VIOLET carbon are tights, long used to 
test the resistance of clothing to the 
fading action of the sunlight, are now being 
‘used to determine how long the ink used on 
billboard posters will withstand the action 
of the sun. A poster is expected to with- 
stand the weather for 30 da; 

In 42 hours a new testing device gives the 
‘equivalent of a month's exposure to mid- 
summer sun. ‘The are isin the center of the 
cylindrical container, and 40 samples of 
lithographic ink are’ placed in the little 
windows around the circumference, Half 
the sample is exposed, and the other half 
protected from the light by a metal shade, 
Special carbon rods impregnated with a 

ical formula give the light of 
exactly similar to 


‘Testing samples of ink by are light 


Martyrs of the Speedway 


“ ANOTHER racing driver killed!” Be- 
hind that newspaper headline is 
den the true story of automobile develop- 
‘ment—a story to be told for the first time in, 
the June POPULAR ScIENCE MONTHLY. 
Its a story of mangled bodies of racing 
drivers —mileposts on the road to automo- 
bile perfection. It tells of that progress 
that demands sacrifice. 
Place your order for the June number 
with your newsdealer today. 
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Is Water Cooling for Autos Out of Date? 


By Harold F. Blanchard 


ITE air cone astomail engine Newest Air Cooled Car Has ~. 

[ ‘coming int ta own - 

sas porta ef pred that Plenty of Power without ff 

erze percentage of ire 

Ie air cooled rather than water. cooled ie 

praca nt svelte tet te Radiator Troubles 

Sadao of tom merece sr scied ar on the 

Taashets vet ook hy Gas ol Ammar’ foe 

ISowt shtouchile trawefactores, 
‘Cornpared wth the water cooled engine 

offered with the sume cham by the mane 

facturers, the new engine has proved that 

{e'rane faster nnd develops, iors power 

had th enpeciey ofthe coling syst for 

diapenaog beat lo fuly us rest 


Advantages of Air Cooling 


Another important factor in predicting 
the future is that the air cooled machine is 
winning its way into popular favor. It is 
simpler, lighter, more economical than its 
water cooled brother, and it is free from 
Cooling troubles. Tt can’t be overheated in 
‘summer nor frozen in winter 

‘This trend toward alr cooling is largely 
ddue to the success of one persistent manu 
facturer of a well known air cooled ear, 
‘who has. proved, year by year, that air 
Seoting need not nécesariy mean freakish 
neas. Repeated public teats have demon ccliag actos 
trated that his air cooling system would i of Amerie’ 
ftand abuse to an extent that would apell 
ruin to any water cooled engine, A hun- 
red. miles at Tull speed in low gear has 
become a somewhat commonplace demon- 
stration for the ear. 

Not long ago another successful air 


covled car was introduced high grade, reluctantly as an electric curent jumpe a 
Stvylinder machine with tow, amare Unes gap. 

fad tbe equal, in appesrinia aod. De= Bil ssethwr daver teshury af the pew 

formance, of any water conled machine.” engine isthe “looping” of each tn 0 that 

S hollow “boat shaped” pamage rune down 

Ait-Jackled Fins Cool Cylinders throsh ws tnt h Sito fa at He 

xine laf tltr-modith. Ginga, thee fam inte duet ther covers the le 

heed valves, overhead camuhaft, der heads be an tra Boon aad 


and a seven-bearing pressure lubricated 
crankshaft. The cylinders are equipped 
with vertical, air-jacketed fins, the air being 
supplied by a blower on the front end of the 
crankshaft and passing through a duct 
‘that incloses the overhead valve mech- 
anism. ina hurry and dissipat 
‘And now, the manufacturers of one of way of the radiator, which has 
America’s most popular me- 
dium priced cars that always 
in the past has been water 
cooled, have 
beyond the makers of i 
cooled ears, using copper eool- 
ing fins in’ place of east iron 
fins integral with the cylinder 
‘walls. Since copper has twice 
the conductivity of cast iron, 
heat will flow through the 
copper fing many times as 
readily as it will through cast 
iron fins. In the new ear the 


many times the area of the 
cylinder walls. It is the air 
flowing through the radiator 
that finally receives the heat 
that seeps through the cylinder 
walls 

In the newest air cooled car, 
the copper cooling fins draw 
the ‘heat from the cylinder 
walls just as quickly as does 
water, and the rush of ai 
through the hollow fins is 
sufficient to carry the heat 


copper fins are welded to the Oe, away as fast as it is withdrawn 
east iron cylinders—and this oe { % from the cylinder walls. 
in iteelf is a real engineering vor WR ‘That, in a nutshell, is the 


triumph. Welding of this sort AVAUSTED HERE 
fs easential for successful “use 

af copper fing for if the fina the water ‘cooled design in 
were merely forced into sl ‘every respect, and why we may 
in the exterior of the cylinder a safely predict that air cooled 
walls, the cooling effect would ovled ear that has enjoyed success cars ‘will be the popular cars 
be largely lost, because heat — {°eer tection of cold ais ow ie thereveree of the future, largely replacing 


flows through the page-that i, the cold sir w sacked in at the front the water cooled car 


reason why the improved 
cooled engine is the equal of 
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"Bright Lights Cost New York $70,000,000 a Year 


[COSTS New York more than $70,000,000 yearly to present 
this spectacular display. More than 2,000,000 tons of coal, 
costing $10,000,000, are required to produce the 154 billion kilo- are required to mu 
‘watt hours of electricity consumed by the city in a year. The ef thoroughfares 


Automatic Quartermaster Steers Ship 


long list of modern me- 
| marvels the self-steering 
guided by an automatic qu: 


tormaater. 

This remarkable 
jn made possible by the invention of the 
steering gyroscope, an instrument based on 
“ 


maritime dev 


opment 


inventions of Elmer A. Sperry, of New 
York City, and is an adaptation of the 
kyro-compasn now extensively employed. 
It steers n vessel along any predetermined 
course without the ald of human bands. 

A ship equipped with a master gyro- 
compass may have, in addition, bearing 
recording, and steering repeating con 
passes that operate under the influence 
Of the master, Whi 
thewe repenters have hee 


piscodwecrins 


been made practical. While the master 
compass keeps an accurate account of all 
angles in the ship's course in relation to 
the earth's meridian, the steering repeater 
utilizes this account by adjusting the steer- 
ing mechanism so that the progress of the 
ship will conform to these angles. ‘Thus, 
should a variation of five degrees be re 
‘quired, the ship will be turned until the 
master compass records a five-degree angle 
with the meridian, 

The manufacturers claim that the “me- 
chanical quartermaster” has steered ships 


over 4000 miles, with les deviation than is 
obtainable with the usual steering gear 


The ‘me. 
al quarter: 


‘atomatically 
long a prede- 
mined course 


Atleft: How the 


street lighting alone involves an expenditure on the part of the 
funicipality of over $3,000,000, for 12,000,000 filament lamps 
ly the necessary illumination for the crowd 
the great metropolis: 


© & 


Ringing of Alarm Clock 
Switches Off Lights 


Te SWITCH off the tights automatically 

show windows of stores after closing 
time an ingenious alarm clock control has 
‘been invented by William Frisby, of Col- 
chester, England. 

The device, which can be fastened to any 
ordinary snap switch, consists of a hinge 
attached to the switch, two chains, a ring, 

id_an ordinary alarm clock. When leay 

jore at the closing hour, the man- 
ager sets the alari 
the end of the ch 
alarm winding key. When the alarm goes 
off, the key turns, thereby releasing the 
ring and causing the clock to fall a short 
distance. 

‘The pull of the falling clock eauses the 
hinge on the switeh to strike the contact 
button and the electric current is thus 
turned off 


Raw Starch Is Digestibie 


TZ, NAS, tenerally believed that raw 
starch was harmful, and that all starchy 
foods must be thoroughly cooked to be 
digested properly by human beings. This 
thas been disproved in experiments con- 
ducted by the Department of Agriculture. 

Cornstarch, wheat starch, and rice 
starch were all completely digested when 
eaten in a frozen pudding in which they 
constituted 20 per cent of the entire dish, 
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Illuminated Lifeline to Aid in Shipwreck Rescues 


| AID coastguards in tracing the shot- 

line of a breeches buoy when it isshot out 

toa stranded ship at night, J. D. Bowers 

hias submitted to the United States Govern 

‘ment an invention which he claims will llumi- 

nate a line sufficiently to inform the men on 
shore whether it has crossed the ship's deck: 

Mlumination is obtained by coating the 

line with dissolved rubber containing a very 


‘small amount of ra- 
‘dium plus a chemical 
or mineral that will 
shine under the in- 
fluence of radium 
rays. Other coating 
material that are 
phosphorescent after 
they have been ex 
posed to bright sun- 
light or to. artifical 
Tight, have been sug- 


seated. 
‘The invention is 
expected to solve one 
of the chief difficulties 
in shooting the lines 
accurately. 


Coated with » phesphorescs 


wubstance, 
‘of light im the 


Midget Cyclecar Coupé Marks Radical Step in Auto Design 


LL conventional rules of automobile 
construction have been thrown 
overboard in a startling new de- 

velopment of the small cyclecar designed 

by two British motor enthusiasts 
streamlined midget coupé that stands no 
higher than a man's shoulder, runs on top 

tear at a walking pace, and travels at a 

‘speed of 55 miles an hour. 


Engine Mounted on Vertical Shaft 


‘The most tradition-defying feature of 
this alr cooled four-seater is its power 
plant. ‘The engine ix mounted within the 
streamlined tail—and on a vertical shaft. 
It is of the radial type, its five cylinders 
placed in a radial position around the 
shaft. ‘The cylinder casings, resembling 
thote of an ordinary motorcycle engine, 
fare equipped with vanes that catch the 
cold air as it is projected downward by 
fan blades attached to the rim of the 
horizontally rotating flywheel surmount- 
ing the driveshaft 

From the driveshaft, the power is trans- 
mitted through a 
single diske clutch di- 
rect to separate wheel 
shafts, Three speeds 
are provided and are 
‘controlled in the usual 


shaft is vertical, the usual means of lubri- 
cation cannot be employed and there- 
fore a pump system was installed. Oil is 
forced up through a series of spiral grooves 
within the shaft, and wells over when it 
reaches the top.” Flowing down along the 
shaft, this oil lubricates all the bearings on 
its way to the sump well. Since the engine 
is air cooled, no water need be carried. 
‘The gasoline is kept in a tank situated 
under the hood. 

In place of the usual single rear axle, 
each rear wheel is mounted by roller bear- 
{ngs on a short stub axle. ‘The front wheels 
fare also separately mounted and when 
turned, they carry the mudguards with 
them; for the suspension that supports 
the wheels serves as the mounting for 
the guards. 

‘The body and chassis form a single 
unit. A six-inch aluminum section, to 
which the runningboard is integrally 
fastened, forms both the side of the 
body and the side supporting member. 

‘Shocks are absorbed not by springs, 
bbut by an ingenious hydraulic method. 


‘When the wheel is projected upward, it 
moves a piston within a eylinder filled with 
oll. This oll is forced through a beveled 
orifice against the reaction of a small 
spring. This dampens every shock, result 
ing in exceptional riding qualities over the 
roughest roads. 

‘The unusual suspension is such that the 
load comes midway between the wheels 
land the center of gravity is very low, 
This even distribution provides exception- 
ally comfortable riding. 


‘This cutaway view shows vertical mounting of the engine at the rear and other extraordinary features of the new cyclecar 
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How Engineers Build 
a Tunnel Miracle 


MED with keen, knifelike edges, 
four gigantic steel cylinders bore 
like moles beneath ‘the Hudson 

River, cutting their way, inch by inch, 

through sand and solid rock and building 

stecl-lined burrows behind them. Two 

‘of them strike out from the New York 

shore, westward bound; two from the New 

Jersey side, eastward bound. 

Slowly, a few feet a day, the westward 
bound borers and the eastward bound 
borers ereep toward each other. When, 
after three years of stupendous labor and 
skill, they join at last, far beneath the 
river bed, they will have completed one 
of the greatest engineering feats in history 
—the construction of two immense under- 
river highways nearly two. miles. long, 
through which 60,000 vehicles will pass 
‘each day. 


Digging a $30,000,000 Burrow 


In thoae three yearn they will have re- 
moved nearly half a million tons of rock, 
gravel and silt, In the burrows behind 
‘them will have been placed 115,000 tons 
‘of cast iron and 10,000 feet of concrete 
Hining. At Teast $30,000,000 will have 
been spent (preparations alone have cost 
not less than $2,000,000), and hundreds of 
hardy caisson workers —“‘sandhogs”—will 
have risked death and disease. 

Tmagine a tin can 30 feet in diameter 
and 18 feet long, with both ends knocked 
‘out and a partition or bulkhead dividing 
it into two chambers, the forward chamber 
twice as long as the rear one. Picture this 
ean as made of atecl weighing 400 tons, 
armed with a cutting edge in front—and 
‘you have an idea of one of the boring shields 
{or the new Hudson traffic tubes 


Where Sandhogs Work under Pressure 


In the forward compartment the sand- 
hogs, working with pick and shovel, chop 
away the earth and rock ahead of them and 
‘pass the loosened material on conveyors 
back to the rear chamber. ‘These men 
labor under terrific air pressure—60 pounds 
to the square inch sometimes—to prevent 
water, sand and muck from engulfing them. 
‘And us they bore ahead, gradually chop- 
ping a passage under the river, hydraulic 
Jacks fitted into the bulkhead, thrust- 
ing with irresistible power, force the 
400-ton cylinder forward. Again 
and again this titanic operation is 
repeated, advancing the great shield 
about 214 fect a day through rock, 
or 15 feet a day through silt. 
Meanwhile, at the tail of the shield, 


Beart Fes 


ends” caused by suidden change ip aie 
ected the mune nt pressure that ensned the 


2 huge arm lifts 3000-pound segment 
‘east iron ring and fits them in place within 
the rim of the shield to form a new section 
of the tunnel tube, Each ring is made up 
of 14 segments six feet long, with a key 
‘segment at the erown of the arch, all 
bolted together with 160 10-pound bolts. 
Al joints of the segments are calked and 
‘any voids between the exterior of the ring 
land the surrounding silt, rock, or sand are 
filled in with cement forced from the 

ierior of the tunnel under high air pres- 

Each cast iron circlet that makes up 
‘one 30-inch length of the tube weighs 22 
tons, and the whole outer shell of the two 
underriver highways will weigh 115,000 
tons. And this is only part of the total; 
for at 800-foot intervals there will be huge 


‘The patient is 
“This pressure is 


" How “sandhogs,” working in aateel cutting shield, bore under the Hudson 
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Boring the World’s Largest 


concrete caissons, and the tube itself will 
be lined with tile, reinforeed with concrete 
land paved with granite. Even at that, it 
may be necessary to tie the whole thing 
down with additional sinkers! 


Workmen Brave Dread Disease 


The sandhogs work in pairs—u miner 
and his helper. They must be unusually: 
hardy men, constitutionally able to with- 
stand terrifically high air pressures, Chang- 
ing from one air pressure to another often 
‘causes what underground workers call “the 
bends,” otherwise known as caisson dis- 
‘ease, caused by the presence in the blood 
‘of too much nitrogen, ‘The change in 
pressure becomes too rapid to allow the 
human machinery to keep itself in proper 
adjustment, 

‘To avoid injury and possible death to the 
workers in this way, the change in pressure 
fs made gradually by means of air locks 
fitted into a bulkhead in the tube some 
distance behind the working shield. ‘These 
locks are chambers that 


‘with valves and other device that make it 
possible to increase or decrease the air 
pressure in them very gradually. Entering 
the working shield, the workers pass first 


in a suit 
‘rradually reduced 
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Underwater Motor Highway 


fand bulld a huge cast, 


into the air lock. The doors of the lock are 
then tightly closed, and the pressure within 
i slowly increased until it becomes equal 
to that under which the work is being 
done in the tube, When the workmen 
leave the tube, the operation is reversed. 

‘When a workman is attacked by the 
“bends,” he becomes as helpless as if he 
were dead drunk, For a cure, he is placed 
ina tank oF a pressure suit and subjected 
to the same atmospheric pressure that 
caused the disease. Gradually the pressure 
{a reduced to normal and the “bends” — 
if the patient lives—vanish, 


ron tube as the shield 


lowly advances 


Preparations for work on the Hudson 
traffic tunnels began Inst fall. ‘They in- 
cluded costly experiments to discover ade- 
‘quate means of ventilating the tunnels 
when completed—a problem unusually 
difficult because of the extreme length of 
the tunnel and the necessity of drawing 
off exhaust gases from the thousands of 
‘motor vehicles that will pase through. 
The United States Bureau of Mines, 
working with Dr. Yandell Henderson, con- 
sulting physiologist at Yale University, 
decided that to make the tunnels safe from 
poisonous carbon dioxid gases, the air 


Workmen Risk Death 


to Complete Feat 


should contain not more than four parts 
of carbon dioxid to 10,000 of air. The 
fresh air, it was decided, will be forced by 
blowers, housed in buildings above four 
ventilating shafts for euch of the tunnels, 
into duets beneath the tunnel roadways, 
pass through flues to continuous expansion 
chambers out across the roadway and 
slowly ascend to the ceilings. The air will 
remain in the tunnel on an average of 90 
seconds and carry the exhaust gases away. 


What Traffic Will Be in 1940 


The first of the great boring shields 
started on its way last November from a 
concrete caisson shaft at the foot of Canal 
Street, New York. According to present 
plansand the work thus far has pro- 
‘greased without a hitch—the two tubes, 
144 miles long from portal to portal, will 
bbe completed by Jan. 1, 1926. As soon as 
the tunnels are ready’ for service, it is 
estimated that 17,000 vehicles will pass 
through them each day. After six years of 
operation, this number will be increased to 
4,000 a day; and by 1940 it is believed 
that the tubes. will accommodate 50,000 
vehicles every 24 hours, 

‘When completed, the great vehicle tun- 
nels are expected to help solve the living 
problem for millions. Motor trucks pass- 
Ing through the tubes will carry tons of 
food products from New Jersey farms and 
warehouses to the Manhattan consumer. 

The tunnels will be a triumph of the 
motor truck for short hauls. They will 
relieve thousands of week-day delivery 
drivers and more thousands of Sunday 
tourists, from the tedious journey across 
the Hudson by ferry. 


Press a Button, and Automatic Phonograph Plays Your Tune 


N AUTOMATIC magazine type 
phonograph, recently invented by 
Oberlin Smith, of Bridgeton, N. J. 

is controlled from a switchboard which ean 
be moved to any part of the house. By 
pressing any two buttons on the board, the 
operator ean play any one of 60 records, 
for he can repeat any record again and 
‘again without moving from his chair. One 
fof the buttons selects record, while the 
‘second starts the machine 

In the operation of the machine there are 
four stages that follow each other auto- 
matically. When the two buttons are 
pressed, the current from the house circuit 
is turned on to provide the power, and a 
cylindrical drum, containing vertical slits 
in which the various records rest, turns 
around until stopped by a magnet con- 
trolled by the selective switchboard circuit. 
‘The disk record desired is then in position 
to be raised vertically from the drum by a 
rectangular frame. 


All You Do Is Listen 


‘As the disk emerges from the top, it is 
grasped by two jaws which swing it into a 
horizontal position upon the phonograph 
turntable. ‘The 


in slowly lowered to the edge of the record, 
following the grooves to the end of the 
record. The machine is then stopped auto- 
matically and the operation is reversed, 


thus returning the record to its original 
place in the drum, 

The location of the needle for starting 
and stopping any particular record, is 


‘The mechanism of this magazine type 
phonograph, with switchboard, is 
‘Thown at the right 


governed by a wooden pin, which is in- 
serted with the record in a hole in th 
turret. Thus for a 12-inch record having 
four-inch run, a rod of definite length is 

inserted. When records are 
changed, new pegs are used. 


These pogs ean be made of old 

pencils or doweling material 
The selection of u record by 

prewing one button, and the 


starting of the operation by 


presure on a second button, 
locks the switchboard until 
the record is finished. ‘Then 
all buttons spring up, indicat- 


Ing all clear for another record, 
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Quarter Milhicn: Stamps Form Mesne 


T TOOK 250,000 
cancelled postage 
stamps and a genera- 
tion of labor to com- 
plete a novel mosaic, 
entitled “Philateli, 
by W. Relchelt, an 
of Teplits, 
Czecho-Slovakia, 
"The picture, por 
traying @ woman 
sathering poppies, 
fontaine « collection 
of postage stamps of 
all the nations of the 
‘world —a wide vari- 
ty being necessary 
to obtain the desired 
color combinations. 
Many. stamps more 
than 100 years old 
were used. “American 
stamps formed the 
poppies while British 
Aviation stamps made 
up the blue sky back 
ground. 


‘Themosaichasbeen 
ingured against bur- 
lary for $100,000,and 
was held in the New 
‘York Customs House 
for several months 
after its arrival in 
this country because 
ro one could be found, 
who could place a 
valuation on it, with 
any degree of  uc- 
curacy, it being a 


‘Of 250,000 stamps coloring this mosaic, American. stam 
unique work of art. cy mt cC a 


form the poppies and British aviation stamps the sky 


“THE problem of quickly unloading rail 
oad cars filed with loose building and 
similar materials has been solved by a 
recently invented portable car unloader, 
that is now put into practical se in many 
cities on the Pacific Coast. 

Loose materials are ofte shipped 
railroad sidings in open top (gondola) ears 
Formerly the labor of several ren and a 
slip scraper or a derrick were wecemary to 
unload these cars. Now, however, it is 
done quickly and efficient!y by the portable 

inloader, which is de- 
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Sponge Spreads Mucilage 
from This Container 


“THE musiage 
bottle hai 
Jong been an an- 
noyanee because 
of the dieulty 
of ‘Keeping’ the 
mucilage in 
proper condition 
While stil pro- 
Viding ‘a ready 
Ineans of using it 
eatly. 

A New York concern has recently mark- 
ted a container the top of which is pro- 
vided with a sponge. Inverting the bottle 
‘auses the mucilage to low into the sponge, 
Which serves as 2 spreader. 


Hawaiian Plantation to 
Combat Leprosy 


IN THE battle of science to stamp out 

the plague of leprosy, plans are now 
under way to establish in the Hawaiian, 
Islands a plantation of taraktogenos trees. 
‘The ofl obtained from the need of this 
tree—chaulmugra oil—has been responsible 
for hundreds of cures of the dread Oriental 
disease, thanks to discoveries made by 
two London doctors nearly 20 years ago, 
after much research. 

It is largely due to the daring of Joseph 
Rock, one of the adventurous agricultural 
explorers of the United. States Govern- 
ment, that enough of the seed has been 
‘obtained to form the nucleus for un ex- 
tensive grove of these trees, according to 
Henry C, Fuller in his new book, "The 
Story of Drugs" (Century Co.). 


Car Sides Are Track for Unloader 


it into the truck that is waiting below, 
‘The entire apparatus moves from car to 
‘car with ease, on rails that bridge the gap 
‘between cars. Only one man is needed to 
operate it. its designers claim it is the 
most efficient device for 
unloading materials from a 
gondola car that has been 
invented. It is equipped 
with either an electric oF 
gasoline motor, according 

to requirements, 


equipped with its own 
power unit and is 
capable of loading a 
five-ton truck in five 
minutes. 

The device consists 
of a bucket con 
veyor supported by 
a steel framework 
esting on a three- 
wheeled truck using 
sides of the car as a 
track. The bucket 
conveyors may be 
raised to the top of 
the car and lowered 
as they eat into its 
contents. Raising 
the msterial, they 


World’s Largest Handsaw 
Cuts Rolls of Paper 


48-inch handsaw, said to be the 

largest in the world, has been built 
by an Eustern manufacturer for special 
use in cutting through rolls of paper wound 
tightly on brass tubes. 

‘Many of these paper rolls are 24 inches 
in diameter, while the brass tubes usually 
are two inches thick with one-sixteenth- 
inch walls, The mighty sweep of the saw 
blade goes through the machine rolled 
Paper and the brass tube as well. 

‘The blade of this saw is about twice 


the size of the ordinary handsaw blade, and 


drop it into ‘a pipe 
‘the tool stands as high as a small boy. 


chute, which conveys 
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Rented Goats Clear Missouri Farm Land 
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“YOR Rent: Four thousand Ai 
toute for the season at 50 cents a 
goat Guaranteed to clear farm 

Jands of undergrowth and rubbish.” 

‘That sounds like one more version of the 
ancient wheeze about the goat and the 
tin can. But it’s not a joke at all for Ely 


Asherait, a farmer of Stone County, Mo.; 
isa 


jence developed into a good paying 
In fact, Ely's financial sue- 


land, has induced fellow members of the 
American Angora Goat Breeders’ Associa 
ton to follow his example, 


Goats Yield Threefold Income 


And the farmers who rent the goats are 
profiting, too. They are savin; 
labor that would eost them many times the 
ts, 
profit three ways: 
scond, free meals 
substantial 


This Angora buck eats almost 
moti 


From two to five goats are usually 
assigned to clear an acre—depending on 
the density of the underbrush. When the 
bbrush fs tall, the tops are cut off, and the 


goats nibble the leaves, impoverishing 
plants and eausing them to die. 

Faring forth from their pup tent en- 
campments, these shaggy armies are now 

ivancing on Texas, Missouri, Arkansas, 
Louisiana, Oregon, Washi 
and New Mexico, reclaiming 
In the Willamette Valley 
large troops of the animals are being used 
guceesafully on reclamation projects. In 
fact, the prolific fruit orchards in the Pacific 
northwest are, in a measure, testimonials 
to the success of this form of animal 
husbandry. 

For rearing the Angora kids, the novel 
shelters pictured xt the top of this page 
‘originated in Louisiana, where goats are 


my camp is this, Angora 
in Mi 


being used extensively to clear cut-over 
lands. One by one of two by two—itall 
depends on sise—the baby goats find ahel- 
ter beneath small wooden tents, patterned 
after army tents, while their mothers aro 
‘out foraging. At each tent the kids, wear 
ing halters, are leashed to stakes in the 
‘ground. 


Where They Come From 


‘Twice a year the goats are robbed of 
their fleece by mechanical shears. 

‘The Angora oat had ite origin in A 
Minor, in regions from 1000 to 4000 feet 
above the level of the sea, Mild climate, 

wage, wholesome drinking 
ace for comfortable bed 
‘essentials for goat ranges. 
Winter feed in more severe climates and 
plenty of underbrush are needed. Goat 
jlters on the ranj ‘usually simple 
in construction, consisting of low sheds 
‘with metal roofs boarded at one or two 
sides. 

‘The Angora breed yields offspring once 
a year. October is the best breeding time, 


Jane of this 
fil or check 


‘0. MINIMIZE the 


ing altered checks and counterfeit bills 
at banks, a New Y n has recent 
placed on the market a magnifier that en 
ables the teller to determine immediately 
any deviation from the design of a genuine 
bill oF from a genuine signature on a eheck 


presented at the bank 

‘The magnifier consiats of a reflecting box 
{in which in mounted an electric lamp. Rays 
‘passing up through an inclined glasa at the 
top of the box, upon which the bill is placed, 
pass through a curved lens which magnifies 
tthe bill in one dimension only. ‘The result- 
ing distorted image permits ready detection 
of differences in the location of silk threads 


SS a ee a 


Oblong Lens Detects Counterfeits 


——— 


in a bill 


Bleached counterfeits show up 
very plainly. 

Any alterations of « check examined in 
thia way are highly magnified, while forged 
signatures ean be detected by superimpos- 


ing two checks, one bearing a 
which is known to be authenti 
‘The magnifier may be attached to any 


signature 


Motorized Grab Bucket Cleans Sewers 


A MIDGET arab bucket of the orange 
peel type, which does away with the 
odious task of cleaning sewers oF manholes 
bby hand and so cuts the coat of the labor, 
hhas been invented by P. J. Healy, of New 
York City, and is being successfully used in 


cleaning out the basins in Perth Amboy, 
Nd, 


‘The machine consists of a mot 
upon which is mounted an especi 
signed dumping body into which the grab 
bucket discharges its load and from which 
trucks cart away the material. Upon the 
truck platform is a mast and boom, from 

the end of which is 


suspended 
The mai 
mounted upon bear- 
ings that it ean swing 
the bucket into any 
position, thus making 
it unnecessary for a 
workman to go down 
into the sewer. 

‘The grab bucket, 
operated by the truel: 
engine, is suspended 
from three eables, one 
for lowering and the 
others for opening 
and closing the leaves, 
of the bucket. A 
series of teste have 
shown that catch bas- 
ins can be cleaned in 
from 20 to 30 minutes 
by the grab bucket, 
where hand labor 
‘would require hours 
A further advantage 
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Artificial Sunlight for 
Small Aquariums 


Tosur: 
PLY 
the small 
home aqua- 
rium with 
artificial 
sunlight, a 
Chicagoin- 
ventor has 
designed a 
fish” bowl 
with elec- 
trie light 
attachment that floods the fish with 
‘color rays of which they are usually 
deprived when taken from their natu- 
ral surroundings. 


Car Jumps Back on Track 


IN A remarkable accident on the North- 

eastern Railway, near Stannington, 
England, recently, ‘a derailed ear, after 
breaking nearly 1000 of the fish-plates that 
hhold the rails to the ties, jumped back on 
the rails wile the train wae apeeding at 60 
miles an hour, 

‘The car was part of a fast freight, ‘The 
astounding feature of the accident was that 
the train continued at its high speed. 


Auto ‘Hoisted to Window 
on Seventeenth Floor 


IN ORDER that a coupé automobile, 

which was a prize in a recent Chamber 
of Commerce campaign in Omaha, Neb., 
might be exhibited in the rooms’ of the 
organization, it was necessary to hoist it 
17 stories, remove a window to admit the 
‘ear, since no elevators were large enough to 
carry it. 
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Chickens Eat “Cafeteria Style” on Uncle Sam’s Poultry Farm 


fs not limited to hu- 
mans. On the 60- 
acre ‘chicken farm 
maintained by the 
United States De 
partment of Agricul- 
ture, at Beltsville, 
Md,, the cafeteria 


“THE popularity of the cafeterias may 
the “help your- be linked together 
self” plan of dining with chains and 


drawn by horses to 
any portion of the 
poultry experiment 
station, 

‘The self-feed hop- 
per is an open trough 
arrangement in 
which the various 


style of eating is 

mactised in satialy- 

the appetites of 
approximately 4000 fowls. Here Uncle ‘These chicken cafeterias, or self-feed hop- 
Sam conducts feeding and breeding tests pers, are built on runners—an arrangement 
that supply valuable information to poul- that permits easy removal from one 
try raisers throughout the United States. A group of 


place to another on the farin. 


rations are deposit 
ed. ‘The chickens 
help themselves to 
whatever variety of food their appetites 
may dictate. ‘This method of feeding 
poultry not only saves labor on a large 
ranch, but also prevents waste of feed. 


Hand Crank Runs Simple Truck Loader 


[N,ORDER to facilitate the loading of platform along two skids up to the level of 
trucks, a Swiss concern has perfected a the truck bottom. 
Jonding winch that raises an elevating When lowered, 


the platform is seven 

inches above the 
ground. This is suffi- 
ciently iow for a barrel 
for erate to be rolled or 
tipped upon it. A 
winch, operated by 
hand ‘with a crank, 
raises the loaded plat” 
form along the ski 
until it is level with 
the truck floor. 

‘When not in. use, 
the attachment is re: 
moved by releasing 
two hooks from eyes 
set in the rear of the 
truck body, and it 
‘ean be placed for use 
‘on another truck or 
folded and stored, 


platform, « barrel is hauled 
by turning & hand eranic 


Auto Speeders Checked Automatically 


SPEED control mechanism for 

automobiles has been invented 
by Col. Charles Gore, of Los Angeles, 
Calif., to automatically cheek a car 
from” exceeding a specified speed 
limit, notifying the driver when the 
limit’ is reached, and registering the 
attempts made by the chauffeur to 
‘exceed that limit. 

Like a speedometer, the attach 
‘ment ia actuated by the turning of the 
ear wheels. ‘The register does not 
begin to function until the maximum 


‘After these two signals, any in- 
crease in speed shuts off the motor, 
Which cannot be started again until 
the driver presses a button on the 
side ‘of the ease. This pressure is 
transmitted to a recorder which 
makes « permanent mark to indicate 
fan attempt at speed violatio 

While the device is eapecaly ap- 
chauffeurs driving 
within the safe speed, it can readily 
be adapted to all kinds of motor 


for Small Workshop 


SIMPLE, inexpensive post bracket 

rill, suitable for operation within a 
radius of 334 feet, has been perfected re- 
cently by a concern in Cleveland, Ohio, to 
provide a useful addition to the small work- 

ie or garage owner. 

‘amall electric motor, the 
machine is especially adapted to the manu~ 
facture of stoves, as well as electrical and 
switchboard work. The drive is through 
tight and loose pulley countershaft and 
bevel gears to an upright shaft near the 
post, “Belts transmit this power through 
pulleys. Two arms are provided, giving 
reat flexibility of adjustment, 

To operate, the work is placed conve- 
niently within the maximum radius of the 
machine, the arms are loosened and the 
spindle is then centered over the work. 
‘When the proper position has been secured, 
the arms are locked in place and the 
spindle is caused to rotate by throwing the 
belt from the loose to the tight pulley on the 
power shaft. 


Starving to Death 


WHAT happens when persons starve to 
death? Startling new information on 
the subject has been supplied by Dr. 
George B. Hassin, a nerve specialist of 
Chicago, who recently returned to the 
United States from Russia with the brain 
‘of a man who died of starvat 

Investigations by scientists indicate that 
the starving body first feeds on surplus fat 
and waste matter. Proportional losses at 
death are: 

Fat, 97 per cent; muscle, 80 per cent 
liver, ‘56 per cent; spleen,’ 63 per cent 
‘blood, 17 per cent; nerve centers, 1 per cent. 
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“Pehcantean Goes to Sea with a Horse and Wagon 


TILIZING the tides to trap fish 
Warren Burgess of New Brewster, 
in the Cape Cod section of Mussa- 

husetts, has established what he calls a 

“fish farm." “He “harvests” his catches 

with a horse and wagon 

‘Nearly two miles out to sea on the flats 
Burgess haa erected weir nets or fish traps, 


the netting being supported by sturdy 
‘saplings, Into these weirs the fish are 
lured at high tide, when the sea is 


the tops of the nets, and when t 
recedes with the tide, they are left trapped 
fn the neta. At low tide the water is 80 
shallow that Burgess i 
fand wagon, with a do 
the nets and bring in the fish, 

‘Nearly 5000 poles are used 
several trapa Burgess his instal 
makes immense catches of herrin 
‘rel, and other fish. 


everybody, combining skill, speed, 


Ca exciting game for 
and teamwork—is America’s latest 


How horse and wagon harvest fish trapped in nets at low tide 


Newest Sport Combines Football, Basketball, and Soccer 


sport. Borrowing the forward pass, punt, 
and drop kiek of football, the passing of 
basketball and the kicking, dribbling, and 
fast charging of soccer, the new combina- 
lon game has become immensely popular 
at the University of Michigan, where it 
was invented by Elmer D. Mitchell 

Speedball ie played on a regulation foot 
ball Geld, with a regu noceer ball 


There are 11 men on a side. The object 
of the game is to Kick the ball u 
crombar of the 0 


A tense moment 
Peach. Diagram 
i 


‘The positions of the players on the 
offensive team at the kick-off from mid- 
field are shown in the accompanying dia- 
gram, Their opponents must keep at least 
10 yards from the ball, or behind thelr 

restraining i 

The kicking team charges behind the 
ball, just as in football, As tong as the 
ball’ rolls along the ground, soccer restric 
ious hold and no man on elther team 
may touch It with hands or forearms, But 
4 fly ball may be caught, passed to team 
sate, punted, or dribbled in the air—that 
is, thrown up'and caught again. 

‘Opponents can block a man with the 

ball, but may 
rot tackle him, 


in speed 
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DOP Where It Comes From; How It Is Made, 
and Its Effect on the Nervous System 


PERO 


COCAIN 


An Interview with DR. CARLETON SIMON, 
Deputy Police Commissioner of New York City, Narcotic Division 


By Lorry Jacobs 


READ what Doctor Simon says of drugs and drug 
‘te point fat there are enough vietims of narcatie habits 
‘ety the size of St: Loulu. And 


prohibition—dope? 
‘What terrific fascination lies in habit forming drugs to make 
America the greatest user of dope in history? 

‘These aro questions uppermost in the minds of nearly all Americans 
because of the almost unprecedented publicity the problem has received 
recently. 

‘The enormity of the problem 
has not been exaggerated. At 
the most conservative estimate 
‘of the United States Treasury 
Department, a million people in 
this country are addicted to the 
‘use of habit forming drugs. T! 
meant one out of every 110 
people. We use more than 40 
times ‘more narcotien than any 
other white nation, and 17 times 
‘more per capita than the Chinese. 

Supporting this estimate is the 
fact that in 1919, although we 
could legally absorb only one ton 
‘of opium in this country, we 
actually imported 35 tons. 


WwW is America now wrestling with the greatest problem since 


Where do these drugs come 
from? How are they made? 
How do they act on the human 
body? 

From three plants—in them- 
selves innocent enough—are ob- 
tained the devastating habits 
that are dangerously undermin- 

(Continued 54) 
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” Giant Airship Hangar Hoisted without Derricks 


Holating the key truss into place. 


TANT trusses tor each of two airship 
‘hangars under construction in the 
‘suburbs of Paris, and said to be the 

rgeat of their kind in the world, are 

being erected in a novel way. They are 

‘assembled on the ground and then hoisted 

into position, the eenter section being 

erected in the same manner as that of the 
ill-fated Quebec bridge. 
Bach truss is 174 feet high and 260 feot 


wide, hinged at each end. About three 
eighths of a truss is completed on the 
ground, and is then pushed upward by 
jacks. ‘The opposite section is then raised 
and both are fastened in a position slightly 
higher than that in which they will finally 
rest. The center or key section is then 
assembled and hoisted between the two 
‘main sections by cables attached to pulleys 
fastened to the upper ends of the other 


‘The small diagrams show how props of diferent lengthe Jack up the two main trusses 


sections. When the key has been placed, 
the outer sections are lowered against the 
center and the three sections riveted to- 


In raising the outer yections, the jacks 
‘exert pressure on the structure through 
rhumber of props. When a jack has gone 
‘an far as it can, a longer prop i inserted 
and ‘the pressure is transferred to. thn 
from a second jack, 


Dope 
(Continued from page 53) 

ing American life. From the poppy of 
China "and India’ come opium and. its 
derivatives, morphine and heroin. From 
South America come the coca plant an: 
narcotic derivative, ‘cocaine. And. from 
Tndia, Persia, and China come the herp 
(Connabio Indica) and its chiet derivative, 
hashish, 

‘The Oriental poppy and the coca leaf 
are responsible for about 99 per cent of the 
drug addiction reported by authorities. 


How Opium Is Produced 


‘Take a trip to a typical opium plantation 
of the Orient, brilliant with poppies, and 
see how dope is grown and harvested. 

‘The seed pod of the opium poppy, some- 
‘what larger than the poppies we grow in 
America, is full of milky juice at the time 
the petais begin to unfold. At this stage 
laborers on the opium farm pass through 
the fields, slicing the pods with sharp 
knives. ‘Through these wounds the sticky 
juice flows, and as it spreads, it thickens 
and becomes dark brown in eoior. 

Later, this thick ooze is scraped off the 
plants and collected into masses, each 
bout the size of a cannonball. These 
balls form the commercial product known 
as gum opium, From the crude opium 


morphine and codeine are extracted by 
manufacturing chemists. 

From the plantation and the chemical 
factory, journey now to the opium den 
‘and see how it takes about 15 minutes to 
prepare for the smolu, and about 30 
seconds for the actual smokin 

"The opium derivatives—morphine, her- 
in and codeine—usually are taken by 
hypodermie injection. 

The origin of cocaine is far removed 
from that of opium. The coca tree from 
which the drug, coea, is obtained, is grown 
in South America, ‘The drug comes from 
the leaves that are stripped from the 
branches and spread out in thin layers to 
dry. By means of a solvent, the alkaloids, 
chief of which is cocaine, are then removed 
from the leaves. Finally, by the addition 
of a dilute acid, cocaine and other products 

ion. Usually the 
‘cocaine addict inhales his drug as a snuff, 
bbut sometimes it is taken with a hypo 
dermie syringe. 

Cannabis Indica, from which hashish is 
derived, is simply a species of hemp—one 
of the few species in the vegetable kingdom 
that is bisexual. At the ends of its branch- 
lets the female plant develops thiek clusters 
‘of matted flowers, which at full growth 
secrete a greenish, sticky resin. When 
dried and stripped from the stems, these 
tops form the commercial drug from which 
hashish is made. This drug may be 


smoked, chewed, or drunk, as preferred, 

Just what are the effects of the various 
forms of dope on the addict? 

‘The morphine addict becomes a nervous 
wreck, irresponsible, purposeless, untruth- 
ful, and unfit for bodily or mental effort. 
‘As the habit creeps on him, he degenerates 
land often becomes hopelessly insane. The 
tuse of morphine, after about six months, 
Produces symptoms of chronic poisoning. 
After each hypodermic injection, these 
symptoms disappear temporarily,’ to be 
replaced by a sense of wellbeing, then to 
return with increased intensity. When the 
effect of the drug has subsided, there comes 
a horrible depression. It is this that relent- 
lessly compels the addict to take refuge 
in excesses of the drug. 


Cocoaine Addict Becomes Violent 


The cocainist is much worse than the 
user of morphine, because cocaine usually 
produces a kind of dementia that often is 
expressed in suicidal mania. The cocainist 
‘will commit violent excesses, and even 
murder, in his delirium. Ax the effect of 
the drug subsides, a stupor follows. 

One of the features of hashish use is the 
reaction of the individual to the factor of 
time. A eake of soap fa ling to the floor 
appears to float, taking several minutes to 
fall, when, of course, the movement took 
but a fraction of a second. 
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Tiny Motor Starts Novel Glider 


‘The new “pusher” sail 
‘mail ausifiary propeller motor 


HILE. Prench 


siren have 
sliding re 
remaining in the air without engine power 
for more thin eight hours at a stretch, a 

nan Inventor has been busy perfeetin 
alight sailplane of un equip 
with a two-eylin 


ie speed 
fand assure safe landing. 

This important development in soaring 
flight fuldls the prediction of Augustus 
Post, secretary of the Aero Club of Amer- 

November, 1922, issue of Por- 
MONTHLY. He forecast the 
use of auxiliary motors in future sail 
planing. 

Tn the new German machine, the motor 
driver a propeller lea than three feet 
Jong, but sufficiently powerful to start the 
plan on itn upward flight. Ax prophesied 
in Mr, Post's article, it is no longer neces- 
saury for gliders to start from the top of a 
hill and for aviators to be content to coast 
into the valleys below. By taking ad- 


appearance the new 
resembles the earliest airplanes i 
Posseases a set of small wings in front of 
the main spread. ‘These bow wings are 
used when the driver desires to change 
elevation. 

‘The plane fs of “pusher monoplar 
type—that is, the engine and propeller are 


in the rear, and push the plane through 
the air 


35 
Does Your Sense of Touch 
Play You False? 


D2 20% know that besides optical itu. 
sions, there are illusions of feeling? 
‘The proof is very simple, Take a small 
round pellet about the size of a pea, Cross 
the middle finger over the first finger in 
such a way that the tip of the middle finger 
is on the thumb side of the first finger. Now 
insert the pellet between the erossed fingers 
and roll it about the surface of the table. 
You will be astounded to find that you 
distinctly feel two objects about half ay 
inch apart. 

‘The explanation of the experiment rest 
in the fact that the pellet is touched by the 
‘opposite sides of the two fingers, and, con- 
sequently, two sensations of touch’ arise 
instead of one. 


~ 


Switch in Handle 
of Trouble Lamp 


GQUERZING the 
fingers between the 
guard wires on a 
trouble lamp to turn 
on the switch has 
‘caused so much annoy- 
ance in the past, that 
‘a manufacturer in Val- 
paraiso, Ind., has de- 
cided to eliminate this 
difficulty by placing 
the awiteh in the 
handle where itis with- 
in easy reach of the 
thumb, 
Constructed with 


this lamp 
will prove conveni- 
ent for garage 
mechanics and 
others who work 
around automobiles 
because of the ease 
ith which the cur- 
rent can be turned iy 
fon and off. It would | ¥ 
‘also be found useful 
in the home, 


Poisonous Mushroom Reaches Full Growth in Twelve Hoar 


NE of the most amazing instances of 

rapid plant growth is found in the 
cease of the fly fungus or Amanita muscaria, 
which reaches full. maturity within 12 
hours after its eap first pierees the surface 


of the ground, In general appearance this 
mushroom resomblea the edible type, but 
it is extremely poisonous, for it has a large 
content of musearine, a poisonous alkaloid 
Eating one of these fungi by mistake will 


produce vomiting, general spasms in the 
abdomen, and finally death. 

All fungi of this species grow on the 
ground, the fly fungus preferring woodland 


areas. Underneath the cap of this species 
fs a series of plates or gills on which are 
produced the spores. It is this that dis- 
tinguishes the poisonous types. 


” Electric Log Tells ps Speed 


NEW clectric submerged log, by 
which it is possible to gage’ a: 
surately the distance ship trave 
{in a given length of time, is the invention 
of Captain Chernikeef, ‘intely chief hy- 
Grographer of the Russian Royal Navy 
Manufacturers of the device claim that it 
places the gaging of distance on the same 
plane as the gaging of direction by the 
compass and the gaging of time by a 
chronometer in navigation 

‘The log consists of two main p 
inside the ship's skin, the other subme 
outside. The apparatus is held in 
a flange, bolted to the ship's skin ar 
ing. to ‘divide the external ntern 
part of the log. ‘The internal part is 
simply a sluice valve that closes the aper- 
ture when the log 
proper is withdrawn, 

@ valve is sur 
‘mounted by a tube 
that has at its extrem 
ity @ handle used in 
withdrawing the log. 
‘The part of the log 
exterior to the ship's 
hull ia a gun-metal 
supporting arm that 
has at its extremity a 
conical seating carry- 
ing a main bearing and 
shaft on which a vaned 
‘screw propeller is fixed, 
Through the inside 
tube and the outside 
farm an electrically in- 
ssulated cable passes, 
‘The vaned serew, by 
means of worm gears, 
drives a commutator, 
or make and break 
disks, which in con- 
tained in the forearm, Running entirely 
through the apparatus and to the bridge 
of the ship, where the recording. instru- 
ment is usually located, is a cable that 


America, but—a French professor, 

Dr. Charles Henry of the Sorbonne, 
Paris, France, has just perfected a method 
of ging wines by electricity! 

The usual process of aging consists of 
breaking up certain chemical compounds 
to form other compounds. The union of 
these chemicals with oxygen is necessary 
to bring about the change. In the time- 
‘worn method, oxygen is obtained through 
the pors of wooden bares, and the process 

On the principle that oxidization takes 
place at one of the terminals or electrodes 
‘of an electric circuit, Doctor Henry has 
equipped u wine-filled barrel with an anode 
and eathode having a difference of po- 
tential, of voltage, of from 60,000 to 120,~ 
000. ‘The oxidization is very rapid—20 
years of actual aging is accomplished, it is 
claimed, in a few hours. Experts claim 
that liquors aged by this process are equal 
in flavor to vintages aged by the years. 

French experts believe, too, that elec- 
trical oxidization will eliminate the harm- 
ful effects of new liquors that so often prove 
injurious to drinkers because of the pres- 


O' COURSE, this is out of date in 


composing bacilli, while permitting the 
formation of those harmless chemical 


carries current supplied by a dry battery. 
‘The action of the make and break cireui 
fas it is affected by the revolutions of the 


vaned screw, reveals the speed of the boat, 


Electricity Makes New Wine as Mellow 


combinations that give the bever 
mellow taste found in properly. 
Aiquors. 

‘While physicians disagree as to the 
harmful effects on the body of alcoholic 
beverages that have not been allowed to 
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Self-Holding Last for Shoe 
Repair at Home 


SELF-HOLDING shoe last, which 
‘makes it unnecessary for a cobbler to 

hold the shoe with one hand while working 

on it with the other, has been invented by 

John 'S. Butcher, 

of Vineland, N. J. 

for use by persot 

who repair th 

‘own shoes, as well as 

by professional shoe 

repairers. 

The holder is 
equipped with three 
lasts, the smallest of 
which is used when 
applying heels. ‘The 
‘hoe ia placed in po- 
sition and the rear 
brace locked, so that 
the cobbler has both 
hands free, 


Human Kidney Is Complex 
Filtration Plant 


ICROSCOPIC instruments of mar 
velous workmanship and the develop- 
ment of a very fine technic in handling 
them have made possible the discovery by 
Prof, A. N. Richards and Dr. 0, H. Plant, 
‘of the University of Pennsylvania, that in 
the human kidney there is a microscopic 
filtration plant of extreme complexity. 

‘The blood flows through the finely 
divided network of blood vessels in the 
kkidneys to many thousands of microscopic 
filters, they find. The blood passes over 
the heads of these filters under considerable 
pressure; some water and waste products 
pass through them, ultimately being ex- 
creted; while the bulk of the blood passes 
back to the main blood stream, 

Every increase in the amount of waste 
products eliminated is accomplished by 
Inerease in the pressure of the blood on 
these filters. 


as Oldest Vintage 


that most of them were dangerous for 
human consumption because of the moat 
objectionable forms of decomposition found 
in them. 


for aging wine, and 
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Concrete Armor to Protect Piles from Borers 


iment, the wood 
‘with concrete 


siphon the te 
taining 
particles upon 


struction 


by the teredo and other boring By the borin at the 
mollusks, nccording to the state: “% shells the wood fs reduced to an 
thents of eminent engineers. ‘ extremely fine powder, which 
me teredo, which isthe most although often’ found’ Inthe 
Aangerous and the moat peolite mal, is not part of Its food. 
of these borers, ita y For some time creosoting his 
although it Tools tke ‘and is teen used a8 protection, ‘While 
succesful against some types 
samvons supe % of borers, (t has many draw: 
A Sr , backs, chief of which is the fire 

hasard, 


In applying the cement coatings, the piles 


wis oF sow are strang on framework iz the spe tke 
‘ined Baa wash on ling, A woven aleel toesh Ip 
went 5 ound around the wood abd festeved tn 
S see place. From squirt guns concrete made 


rl just cov 
’ pr en, 
ovine Tevedoa!an sbwwes ac eh 


Alter drying, an- 
‘coating is applied, increasing. the 
thickness of the concrete to two inches 
Only the upper portion of the pile is coated, 

driven into the ground requires 
into submerged F protec ‘ests prove that 
timbers with sharp cutters at the front end nniot penetrate a two-inch concrete 
of its shell. These burrows are made just deep armor. In addition, the eonerete covering 
‘enough to permit the teredo to leave a siphon- serves as a resistant to fire. 


Automatic Road Building Trak Spreads Gravel Evenly 


OR highway 
maintenance 
work, a truck 

1 hopper body and. 

Adjustable scraper, re- 

cently placed upon the 

‘market by an Ohio eon- 

cern, transports and 

automatically spreads 
gravel or other road 
material without the 
aid of hand shoveling. 

‘The truck has a 
capacity of three tons 
of material and is con- 


often erroneously referred 
lives in burrows that it deil 


as aworm.. It 


curing 
WEAD 


per and thine the 
‘depth to which the 
material ie depos- 
ited on the road, 
‘An adjustable 
scraper "attached 
tothe rear axle 
and also controlled 
from the driver's 
seat, aldainsprend- 
ing "the. material 
and levels it over 
chuck holes and 
deep ruts in the road. 
‘The machine travels 
at a rate of from 12 to 
15 malles an hour and it 
isclaimed that it equals 
the amount of hauling 
ordinarily requiring six 
teams and wagons, 
he iver fom hia seat The. truck also is 
controls the low of qa == = used to pull light road 
Iaterial from the hop- DY PRE SSor SatGitateme Ris adjustable Linde velo matenel graders. 


gate 
forming the front slop- 
ing side of the body 
By opening thi 
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Portable Jointed Tube Bridge Travels on Wheels 


N EXTRAORDINARY porate ride 
AN wit itrehaneatie tates 
designed by Major C. E. Inj 
he Bett Raya Enger in fd 
lore peste wt bea of i tro 
Tgtinen oaeeet, and cay tad rpc 

tn aca eie o mpasae gon 

Tae ign maybe tet ee at the 
sto ison san can be eed 
Gwovnced trlgand whee to is 
tied 

inch of evr standard tyes alte 
trer"entes “ont nercaneabi 
fabs ofthe tame ng thd woe The 
transonsaeintechaae a are the nts 
Coch the tbl Somber ae ta 

ante ltt type mane sac 
rember form elt tung, the 
tap and otto tango booms Te na 
ing ssa te on ch oa tage thas 
single line of tubing serves as the 
tor boom Moot tansoms 
tru drs ay be inter 
steel, and are bolted to plates 
therm par of the ca se 
iin 

Te te end of each, tube a 
sua ee ond etree an on 
thine end colar" nat 

"heft ato whch the ter 
ae ae formed "wth ee 
tia alo fhe ate dee 
sein ange to recive the ee 
tat of theta A ech ad 
inure, ain ale 
though the tule tnd 
Seka an the ola i aera 
‘up, fastening the joint. Longi- ‘ 


tudinal timbers are laid on the 
transoms to form the footwalk oF 
roadway 
A apan of 96 fect weigh 214 
and will carry a distributed 
d of 6 tons. 
The triangular type may be 
uused upside down to form a deck 
ridge, the flooring being laid 
along the top. 


How Movie Screen Shows Heart Throb of Embryo Chick 


HAT the motion picture has done recent development of microscopic movies, The apparatus used for the making of 
in depicting the operations of or microcinematography, which may revo- microscopic films ix a special rigid table 
human life, it now promises to do lutionize the study and teaching of bi- and a vertical mechanism by which tho 

in portraying invisible, microscopic life in ology. ‘camera can be lowered or raised auto- 


action, — matically. A clockwork mechan. 
We eat aN 


/ iam for movement of the film not 
erven the rhythmical we only makes possible exposures at 
the living heart of an ous intervals, but turns the 
chick, We and off n second befor 
ments of millions the exposure is mad 
corpuscles as th 


in development of 
certain over a long period. 


marvelous development and raphed on a reaan 
growth of a fish from its very ably long film, the machine making. 
beginnings ax each minute change — | the exponures. without the inter 
fu faithfully recorded, enla vention of human hands 

some 120 diameters, on a movie The eamera is equipped with a 
film. \ direct focus tube through which 


‘Such wonders of the movies the image on the film ean be 


watehed during exposure, 


Blood particles swarm through the veins Cinema camera apparatus for microscopic movies Chick embryo, only 48 hours old 
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Three-Inch Apartment Walls Keep Out Noise 


‘only three inches thick for apart- 

‘ment houses so that they are sound- 
proof and fireproof even though extremely 
light, is a problem that has been solved in 
the building of one of New York's most 
modern apartments, by the use of eel grass 
quilt hung behind vertical wires that are 
strung from ceilings to floors, 


Carnes partition walls 


ceedingly tough paper or asbestos—and 
atitehed with strong thread. It is sai 
be proof from decay, fire, 


Plaster Boards Help Kill Sound 


‘The wires serve, not only to support 
the quilt, but also to deaden sound by 
absorbing vibration. ‘Their arrangement 
is such that, after they are pulled taut, the 
cel grass quilt can be fastened between sets 
of the wires, Gypsum plaster boards, 
which also serve to deaden sound, are then 
placed on each side of the quilt and fas- 
tened to the wires with clips, Over the 
bourd, a final plaster coat is applied on 
‘each side to finish the wall. 

Eel grass grows in salt water and con- 
tains considerable silicon in place of the 
carbon found in plants that grow in the 
fait, This makes the grass practically 
fireproof, protects it from rats and other 
vermin, ‘and preserves it from decay. 
specimens of the yrass are known to have 
bbeen preserved in the air for 280 years, 


Constant Noise Is Injurious 


‘The problem of making buildings com- 
paratively soundproof has been a subject 
fof extensive scientific investigation, It 
hhas been found that the nerves of our ears 
fare partially paralyzed by the fatigue 
effect produced by noisy surroundings, and 
that if the noise is continued over a period 
of years, the fatique extends through the 
entire body. This, of course, is one of the 
reasons that people in general demand 
quiet rooms in their apartments during 
their rest hours, 

Elaborate researches that were under 
taken by the University of Illinois Engi- 
neering, Experiment Station eatablised the 


fact that soundproof partitions must be 
as free as it is possible to make them from 
air passages, and that absorption of sound 
ia the emential factor in soundproofing, 
since reflecting sound simply scatters it 


Fastening eal grass quilt walls behind wires strung from ceiling to floor 


‘and leaves it with energy. What really 
happens when sound is absorbed is that it 
is converted into heat energy by friction. 
‘The new eel grass walls possess this quality 
of sound absorption. 


Clamshell Bucket and Screen Clean Ballast along Railway 


Ts cinders, dirt and other foreign 


Fock ballast is cleaned and immediately 


The jaws of the clamshell are equipped 


matter that clogs rock ballast under deposited on the spot from which it was with long teeth so that while the ballast is 


railroad tracks and so retards drain 
‘age along the line is being: suc- 
cessfully removed by means of 
an ingenious mechanical ballast 
cleaner operated by a large 
Eastern railroad. The outfit in- 
cludes a clamshell dredge, 
mounted on a flatear, that pielcs 
up the uncleaned ballast from 
the roadbed, and pours it on a 
screen that sifts out the dirt 
and cinders. 

‘The sereen is placed at an 
angle over a gondola car in such 
‘a way that the clamshell bucket 
can discharge a load of old 
ballast near the top, As the 
material rolls down the incline, 
the dirt falls through the screen 
so that the remainder, which 
reaches the spout at the lower 
end, is made up of large clean 
stones only. ‘Thus a load of 


originally removed. 


removed to a depth of only a foot, the 

ssubsoll is stirred up six inches 
below this level. ‘This assists 
drainage greatly, since it provides 
1 deep porous layer between rail 
Tines. 


About Inbreeding 


TT HE general eliet that, the 
intermarriage of related in- 
dividuals tends to produce low 
grade mentalities and inherent 
physical defects in offspring is 
contradicted by recent investi 
gations carried on by the United 
States Department of Agricul- 
ture, Husbandry Division, 

Inbreeding and cross breeding 
cof guinea pigs showed that in- 
bbred families produced com- 
paratively few abnormal indie 
viduals. 
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Motorized Fish Reel Leads Month’s Novelties 


lle 


stone — 3 SSN 
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PACIFIC OCEAN 
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‘This chart shows the breeding ground 
in the Behring Sea and mi 
by'the dotted line. "The crosses 


CHAIN of arctic weather stations 
surrounding the North Pole, some 
fof them on ships afloat in th 

‘ucas and all of them in daily communica- He explains 
tion hy radio with the rest of the world— belt that f 
this is the next advance in weather fore- Aretie Circle ar 
ing urged upon government cold air from over the i 
the south. When the 


officials in Washingte 
Many of our 


unobserved on what i differen 
frontier,” thousands together, 

the populous regions sweep 

asaail ay only one weather station and continen 


existe in this’ frigid. breeding 
ground of blizzards, It is 
the remote island of ; 
Mayen, off the eastern 


of Greenland.» Hel 
rts from this fart 
her 

accurate forecasts of the 
‘4 worst storms will not 

be av 


of the arctic’ frontier. 
be that certain 


igned cruising weather ships 
If the plan to establish this 
frontier guard is adopted, fore- 
casters of all nations will have 
several days’ warning of ap- 


proaching storms, 


by 


"The cooperation of An 
in erecting such a string of 
tations is now being sought 
by Professor V. Bjerkus Eker= 


¢ 


FRANCE || 


ATLANTIC 


ew ro 


‘OCEAN 
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(CELLULOID windows that instantly 
convert an open touring car into a 
closed car have been installed in a new 
English all weather model that re 
cently appeared on the market. When 
the automobile is used as an open car, 
the windows disappear into pockets in 
the doors and sides of the tonneau. 

‘The celluloid window, which is made 
of very clear transparent materials, is 
‘mounted on a frame that slides vertically 

id out of the pocket. The frame 
runs on guide strips that swing up on 
hinges at each side of the pocket, When 
the window is lowered and the strips are 
swung down into the pocket, a small 
hinged door on.the inside closes over the 
top of the pocket, completely hiding the 
contents, 


Car Is Completely Inclosed 


One of these window devices is pro- 
vided in each door of the ear and also on 
de of the back seat, so that when 
ed and the hood is 

up, the ear is completely inclosed. 
‘The windows can be lifted to any 
position and ean be used as side wind~ 
screens without the top. The guides 


Sliding Celluloid Windows Convert Open Car into Sedan 


At rights, Window 
Ralfrsised. Below: 
‘Window poc 


are slightly curved so 
as to permit the dis- 


appearance of the 
windows into the 
pockets. The doors 


are operated from the 
inside by pressure on 9 
pedal, thus eliminating 
handle catches that might 
interfere with the operation 
‘of the window. 


Ruler Serves as Blotter 


MOUNTED oon the reverse side of an 

ingenious desk ruler are nine strips of 
blotting paper just wide enough for a sig- 
nature. ‘The biotters are fastened by clips, 


A Soe: 
PACTand { 
portable | 
Induted * rows 
oat hasbeen 
Imad" pose 
|) fate sport 
man by Charen 
Esmythy of 
New "aven, 
Goan, who bas 
Sac erat 
soft as 8 poe 
mate madre, 
|] by stacking 
|| fur “intated 


cylinders to a 

waterproof fab- 

rie bottom, 
"The four in- 


ized fabric, are 
connected,, but 
ated singly 


Colors Fused into Glass by New Process 


TAINED glass windows that usually 
cost many thousands of dollars ean be 
je cheaply, and labels of any color can 

bbe imprinted on glass bottles at a cost less 

than that of printing them on paper, itis 
claimed, es the result of a recent invention 
of a new method of glass manufacture by 

Kalman Warga of New York, 

After studying and practising glass pro- 
duction for many years in Bohemia, Aus- 
tria, Turkey, and America, Warga con- 
ceived the idea of applying the art of china 
painting to glans, with the result that he 

in print upon unannealed glass and burn 
the print into the glass during the annealing 
process in such a way that the most pleasing 
color combinations are permanently pro- 


| Aircushion Rowboat Is Tied i in Bundle 


‘The complete rowboat inflated 


duced. ‘The colors remain uninjured even 

‘when the glass is subjected to heat aufl- 
to distort 

The design is printed with specially pre- 

pared pigments on thin paper sheets. ‘The 


The glass bottle has been distorted 
‘Sy heat without injury to label 


paper is then glued upon the glass in its 
‘The glassware is next 

placed on continuous belts, which earry i 
distance of from 75 to 90 feet through an 
annealing furnace. During the journey 
the temperature in the furnace is gradually 
raised to a maximum and then lowered. 
‘The high temperature reached is sufficient 
to consume the paper and the glue, while 
causing the printing pigments to fuse with 
the glass. 

‘The print is thus Integral with the glass 
and is as enduring as the glass itself. 

It is easy to appreciate that this inven- 
tion will be popular with manufacturers of 
trade-marked bottles, ete 
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ing Use of rmanikin in auto design 


MALL celluloid mi 

ing exactly waique of the 

average Am fare now being 
ingeniously used by automobile designers 
to enaure for driver and passengers the 
‘maximum comfort and convenience in 
each new model they turn out, 

Use of the manikins was originated by 
B, W. Goodwin, body designer for one of 
the largest automobile manufacturers. In 
order that those celluloid models should 
have typical American figure, Goodwin 
‘constructed them according to the average 
proportions determined from  measure- 


kins, represent 


Models of Typical American 
Used by Auto Designer 


How Cars Are Made to Fit Average Driver 


‘ments of 100,000 American soldiers. ‘They 
are 40 jointed as to conform to any normal 
position of the motorist. 

“As each new model in being developed on 


At left, manikin illuste 


correct 
‘driving posture for eave an 


safety 


the drafting board, the manikins—made 
to the same seale—are frequently placed 
upon it to check the various dimensions 
affecting riding or driving comfort. ‘There 
are innumerable points at which such a 
check is necessary—the height of seat and 
cushions, for instance, or the slope and 
height of seat back, location of steoring 
wheel, distance to pedals and levers, line 
of vision through windshield, distance 
from floor to top, ete. 

Goodwin also uses his manikins to illus 
trate correct driving posture, This erect 
position, as shown in inset drawing, should 
bbe conformed to for safety and comfort, 


Novel Shockproof Wheels Lengthen Life of Motor Truck 


tears at the 


chassis of the average 
motor truck, shorten- 
ing the life of the car, is 
sald to have been elim- 
inated by anewand un 
‘usual shockproof wheel 
‘mounted on two flex- 
ible cone hubs. The 
tuse of the wheels, It is 
claimed, will greatly 
increase tire mileage. 
‘The mounting ts 
based on the principle 
of the cone clutch 
with 45-dogree faces. 
‘The male cone, or hub, 
is slidably mounted on 
the axle hub, while the 
female member is attached to the wheel 
These two are kept in contuct and centered 
by a heavy steel spring, which forces the male 
member outward against the wheel cone. 
‘When a bump is encountered and the whee! 
is suddenly shot upward, the inner or axle 
cone slides out of contact with the wheel 
cone and is forced against the action of the 
spring. Thus the spring acts as a cushion 
and later will restore the cones to the con- 


Sauipped wi 
Shockproot wheels 


a ar 


and the tire. 
by springs that serve to take up the sudden 
loads that wear out tires, 

it is claimed that the new method of wheel 
mounting will mare than double tire mileage, 
at the same time increasing the maximum, 
speed of the truc 


] al contact potion. 

Further, when power 
is applied to the inner 
hub, this force ia trans- 
mitted to the wheol 
through the spring, and 
the result is a gradual 
application of power 
to the wheel rather 
than a jerk, When the 
truck is finally mov- 


‘other serves to. trans 
mit the tractive effort. 

‘A high tire mileage 
is obtained, since the 
only unspring weight 
is that of the wheel 
All other weights are cushioned 


The new shi 


wroot wheel is especially 


adapted for use on fire trucks, where high speed. 
combined with easy riding qualities is desired, 
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Blackest Ocean Depths SOOO Fathoms 


| 


{ 
| 


CIENCE, by mea- 
‘suring the speed of 


sound waves in 
aearest . 

RNow water, is wresting from 
‘OCEAN Davy’ Jones all the se- 
berm crets of his locker—the 
32,088 Fr, 


mysteries of uncharted 
ocean valleys, sub- 
merged voleanoes and 
mountains, abysmal eav- 
cera and hills, With one gesture mankind 
in able at last to penetrate “bottomless” 
hholes und to replace age-old ues and 
tradition with a faithfully accurate map 
of the bottom of the sea, 

For centuries man has sought to learn 
exuctly the precise form taken by the bed of 
the ocean; to find out—for example—what 
‘became of the lost 


» = RHODE ISLAND 
ae 


<— NEWPORT, R.LTO GIBRALTAR — 


PRESSURE Ai 
(8 537 TONS PER 


depth finder—which, according to the in- 
ventor, Harvey C. Hayes, physicist, of 
the United States Naval Engineering ‘De- 
partment, will in four minutes make a far 
more accurate sounding of an ocean depth 
than has been possible heretofore in three 
hours. 

The sonic depth finder is an ingenious 
apparatus that determines depth by the 
‘speed of sound in water. A sound impulse 
i sent out from a steel disk placed in the 
bottom of a vessel, Thin sound w 
‘echoed back from the ocean's bottom, 
timing the journey of the wave 
‘echo, the depth ean be exactly determined. 
‘Thus by taking many such soundings a 
‘veael eroming the seas ean determine and 
chart the depth of the ocean ueross its 


eee 


THIS DEPTH 


fathom is six feet) were taken with the 
sonic depth finder by measuring the time 
required for sound signals to travel to the 
battom of the sea and return. About 900 
soundings in all were taken, for depths 
varying between nine and 3200 fathoms. 
This was an average of about 100 sound- 
ings a day.’ 

This expedition for charting the bottom 
fof the sea revealed that directly off the 
‘Atlantic coast from Newport, the ocean 
bed dips practically straight ‘down to a 
depth of 2750 fathoms, or 16,600 feet. 


At that depth it undulates like a great 


There huge undersea moun- 
tains, lifting their peaks above the level 
of the ocean, form the islands of the Azores. 

‘These mountain ranges 


continent, Atlantis; to 
now more of “Nero's 
hole,” that cavern of 
the Pacific that sailors 
hhave declared has no 
bottom; to be able to 
tell accurately how 
deep the ocean is 
any given point 


short, to know without 
any ‘question what a 
raised map of the ocean 
drained dry, would 


look like. For een 
turies sea explorers 
were baffled, At tre- 
mendous expense, an 
‘enormous output of 


may, at one time, have 
formed the lost c 
tinent Atlantis, From 
the Azores the ocean 
bed then dips down to 
the lowest depth 
reached on the trip, 
1200 feet, rising again 
to form the European 
continent and Gibral- 
tar, 

‘The success of the 
destroyer ""Stewart’s” 
expedition in discover- 
ing fascinating new se- 

of, the ocean ~ 
led to still 
further achievements, 


‘energy and time, they 
‘made many thousands 
of soundings by the 

imple expedient of dropping a lead at- 
tached to a cable. This, of course, was 20 


‘Atlan 


difficult, so inefficient, that comparatively 
little was found out ‘concerning the con- 


found it necessary to detect the approach 
of a submarine even though it might be 
fathoms below the ocean surface. The 
submarine detector resulted—a device that 
not only detected sound waves traveling 
through the water, but determined ap- 
proximately the distance they had traveled. 
‘And, out of the war, came a remarkable 
new peacetime sounding device—the sonic 


destroyer 
‘Ocean floor in its dash fromm 


jewport, 


‘entire journey. In fact, naval experts say 
that ship captains will be able to steer 
their entire course across the oceans by 
means of these soundings, feeling their way 
‘along the bottom of the sea. 

Convinced of the value of Hayes’ in- 
vention, the Navy Department equipped 
the United States destroyer “Stewart 
with a sonic depth finder and a trial trip 
was made from the harbor of Newport, 
R. I, to Gibraltar. There is a note of 
triumph in the report of that journey: 

“The apparatus worked perfectly 
throughout the trip,” says the report. 
“Depths greater than 90 fathoms (a 


Two more United 
States, destroyers, the 
“Hull” and “Corry,” 
are now engaged in the thrilling task of 
charting the Pacific, just as the Atlantic 
hhas been charted 

‘Already, with the aid of the sonic depth | 
finder, they have discovered an uncharted 
mountain range 100 miles off the Pacific 
Coast, southwest of San Diego, Calif. 
One peak of this range is more than 1600 
feet high. Another important was 
proof that the floor of the Pacific Ocean 
‘off the California Coast had not been dis- 
turbed in recent years by voleanoes or | 
earthquakes as was popularly believed. 

When the Pacific has given up its hidden 
mysteries, other seas will be charted, until 
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Under the Sea 


— 3200 LAND MILES —> 


COAST OF SPAIN. 


at Inst we shall know accurately the con 
tour of the entire bottom of the sea—71 
per cent of the world's aurface, or about 141 
‘million aquare miles, 

Curiously enough, although we have 
never been able to penetrate the farthest 
depths of the ocean, we know a great deal 
concerning them. We know, for instance, 
that the average depth of the seg is about 
244 miles, and that only 16 per cent of the 
‘ocean floor lies at a depth between the 
‘shore line and 6000 feet. We know that 
the deepest holes probably are in the 
Pacifie—the “Swire deep” of 82,088 feet, oF 
about aix miles, off Mindanao 
Philippines, and the 
of approximately the same depth. 

Heat rays are lost at about 250 fathoms, 
‘and even in the tropies the upper stratum 
of warmish water is comparatively thin, 
‘The great bulk of the water in the oceans 
la relatively cold. At depths of 300 feet 
it in probable that the temperature does 
not change as much as two degrees at any’ 
place and that below 600 feet there is no 
temperature change. It has been esti- 


‘mated that 87 per cent of the entire amount 
of water in the ocean has a temperature 
below 40° F., and in the great depths it is 
undoubtedly’ just a little above the frees 
ing point. 

‘An idea of the tremendous pressure at 
great depths may be gained from the fact 
that when a piece of wood is weighted and 
lowered to a great depth, then pulled up 
again, it will no longer float; that if a 
corked bottle not quite full of water is 
lowered, either the cork will be pushed into 
the bottle or the bottle will erack. Water- 
tight compartments in lowered bodies 
collapse after they reach great depths. 


The Earth's Three Divisions 


Scientists distinguish three great arcas 
of the earth's urface—the continental area 
(that above the sea’s surface); the con- 
inental slope, from the shallow shelf of 
the continents down to the bottom of the 
‘sea (including about one sixth of the total 
jperficial area of the globe), and the 
abysmal area, a prodigious plane at the 


How U. 
Chart Atlantic Floor 


S. Destroyers 


Ths hist 
tude ‘record ie 
Tittle higher 


ROCK OF 
GIBRALTAR 


depth of the sea, in- 
eluding about "100 
million square miles. 
In the shallower 
water, the nature of 
deposits on the floor 
of the ocean varies 
from place to place, 
according to the na- 
ture of the shore 
rocks. There are gravels, sands, muds, 
and masses of organic matter. But on the 
floor of the abysmal depths, there is an 
accumulation of fine grained ooxe consist 
very largely of the remains of minute 
:nisms that have sunk from the aurface. 
Strangely enough, there is probably far 
more living matter in the sea than on the 
dry land of the world. The sea is abundant 
in weird fish, shellfish, sea grasses, strange 
luminous plants, organisms of every 
imaginable variety. Concerning these we 
still have much to learn, But in. our 
knowledge of these living ereatures we have 
progressed far in discovering the exact 
contour of the land in which they live. 


Many Machine Tools Combined in Electric Hand Drill 


OMBINING more than a dozen ma- 
‘chine tools in one, an electric hand 
‘drill of recent invention is adapted 
for a wide variety of light work in the small 
workshop, home, or farm. Its most valu 
table uses are as a turning lathe, a circular 
ww drive, and a grinding machine. 
‘When it is to be used as a lathe, the drill 
is screwed to a bed fastened to the work- 
bench, upon which is also screwed the tail- 
stock and toolrest. For small wood work 
the improvised lathe is excellent. 


When a Drill Is a Saw 


For use as a sav, the drill is faste:ted to a 
guide and a small circular saw is serewed 
to the rotor. ‘The guide is equipped with 
flanges that project over the sides of the 
‘wood to be sawed, and the drill is moved 
forward by hand.’ A blade follows in the 
saw cut to keep the saw in alinement. 
‘The machine ean be adapted to drive a 
milk separator, to cut turnips, clean corn, 
sort potatoes, and, when a grindstone re- 
places the saw blade, as a tool grinder. 
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” World's Queerest Animal Shown in Zoo 


Furry Freak Said to Be 
a Left-Over from 


Dim Ages 


RAVELING In an extraordinary 
Pullman” cage built as an artificial 
lien of its home in the bank of the 


Namoi River, New South Wales, th 
strangest creature in the world 

an Australian duck-billed platy 
pus—recently ‘was transported 
alive for 10,000 miles ac 

Pacific and’ the Americ 
tinent to the New Yor 
Park. ‘There it liv 


for 49 days, 
amazing Immense throngs by its 


arance and habits 
creature Is 


peculiar, app 
“impossible 


Like 
‘tat 
beak 

by a leathery eap. i. 
too, it has webbed feet which it 
uses in swimming or walking on 
land, ‘The feet are armed with 
Tong claws. 

Tt lays oggs—lots of them, 
Yot strange to say, it suckles its 
young with milk. It lives in rivers, but 
‘leeps in burrows in the banks. It feeds 
fon angle worms, grubs and very small 
slirimps. 

‘The body of the little creature is cov 
fered with heavy dark brown fur and is 
about 114 feet long. Its broad, flat tail, 
heavily haired, is used as a sort of rudder 
in swimming. 


Head Keoper 
ttle creature to New Ye 


John 


‘The ingenious 10-foot cage in which the 
platypus made its long journey had more 
compartments than a Pullman car. In 
the midship section was a large tank of 
water 18 inches deep, in which the animal 
swam round and round. On the forward 
“main deck” was an elevated pool that 
served as bathroom, flanked on each side 
by small sandbanks, The “quarter deck” 


children, after its 10,000-mil 


Duck-Billed, Web-Footed 
Mammal that Lays Eggs, 
Comes 10,000 Miles 


mark, showing the fur 
‘Journey trom ‘Australia 


contained a labyrinth of narrow hallways 
connected by burrows fitted with rubber 
gaskets to scrape the water off the animal's 
ody as it wriggled through. In one corner 
was a bedroom burrow, where the little 
fellow slept in a nest of dry hay. 

Thousands of these extraordinary look- 
animals have been killed by far hunters 
ustrali 


New Wing Flap Airplane Control Makes City Flying Safer 


NEW device to 
replace the 


aileron, has been per- 
fected by Grover Loen- 
ing, airplane inventor 
and builder, He de- 
elares it will widen 


the seope of airplane 
usefulness by facilitat- 
ing flying in the very 
heart of a city, and will 
prevent accidents due 
to “air pockets.” 
Heretofore lateral 


been attained by 
mounting = movable 
surface or aileron at 
the rear or trailing edge 
of the wing—a aystem 


ada 


‘Arrow shows hinged flap “pressure equalizer” substituted for trailing edge aileron 


that has proved un- 
factory because it 
puts. twisting stresses 
fon the wing in such a 
way as to neutralize 
the aileron control, 
Loening’s device, 
known as a “pressure 
equalizer,” consists of 
a flap hinged to the 
side of the wing behind 
tension of the 
‘wing tip and controlled 


by the pilot, Since it 
is in front of the wing 
center, the pressure 


equalizer tends: to lift 
one side of the wing, 
increasing the angle of 
incidence and amplity- 
ing the control. 
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To Broadcast Baseball by I Radio Movies 


Action Photos of World 
Events to Be Flashed 
on Distant Screens 


OTION pictures of world events 
broadcasted by radio and thrown 
simultaneously on screens in all 


parts of the world immediately after they 
happent 

‘This is the prediction of C. Prancis 
Jenkins, x successful Washington, D. ¢ 
inventor. Jenkins has perfected’ an ap. 


paratus that transmits photographs by 
wireless for a distance of several. miles 
and he plans to improve his machine s 
that movies may be sent by radio at the 
rate of 16 a second, 

‘When this astonishing achievement 
accomplished, it will be possible to "shoot 
movies of a baseball game into the ether 
as it is played, by transforming photo- 
graphic impreasions into radio waves, then 
to pick up these radio waves in far distant 
cities and transform them back again into 
pletures that ean be flashed upon the 


Turning Pholos into Radio Waves 


Jenkins’ method of transforming a photo 
graphic impreasion into a radio wave im 
preaaion is based on the principle t 
Intensity of light falling on 
Known as selenium determines the 
trical conductivity of that material, or in 
other words, ite resistance to electrical 
current, Light, after passing through a 
negative and a lens, strikes the overlapp! 
portion of two rapidly 
Driams, ‘These prisms ar 
a way that lights and a 
ture are sifted through 


them in a series of 
parallel lines very close 
together. 


"The emerging light, 
following these lines, is, 
picked up by another 

‘@ selenium cell 
caused to fall 
upon the sensitive sele- 
nium that serves as the 
“eyes” for projecting 
vision great distances, 


Light Control 


Since the selenium 
cell Hes in an electric 
circuit, light of a certain 
intensity falling upon it 
permits a definite 
amount of current to 
flow. The electric cur- 
rent varies with the 
intensity of the light. 
‘This varying current affects the wireless 
sending circuit in the same way as do the 
fluctuations of sound waves. 

‘The receiving is accomplished by revers- 
{ing the process of sending. 

‘With Jenkins’ present apparatus, four 
minutes are required to send a single pic- 
ture, This is due to the fact that he 
rotates two of the prisms at only 400 revo- 
Iutions a minute. By increasing this speed 
to 1600 revolutions, only one minute would 
be required; and when he is able finally 
to overcome the mechanical difficulties 


involved, he hopes to reach the average 
movie speed of 16 pictures a second, 
When this is accomplished, it will be 
necessary then to improve the machine 
further so that it will take photographs 
and transmit them without the use of 
negatives. The rays of light passing di- 


rectly from the objects to the prisms will 
be sifted and impressed directly on the 
selenium cell. 

Not only will it be possible to broadcast 
movies of news events in distant places, 
but also it will be possible for home radio 


sets to pick up broadcasted motion pic- 
tures just as music is now received. 

“But how can we sce movies of a distant 
baseball game if they are thrown on an 
‘outdoor screen in broad daylight?" you ask. 

‘One answer is found in the perfection of 
2 daylight motion picture screen recently 
demonstrated successfully in New York 
City by Norman Furber. He says: 

"The fact that the sereen gives the best 
results even in bright daylight, provided 
the sun doesn't shine directly on its surface, 
i ite most remarkable feature.’ 


PEANUTS 


T LAST the lowly peanut has grad- 
‘uated from the circus tent. It has 
become, almost overnight, one of 

America’s most important and most whole- 
some food products. It serves more than 
109 needs of man. 

This spectacular rise of the humble 
‘goober” is due chiefly to the patient ex- 
periments of one man—George W. Car- 
ver, professor of agricultural science and 
husbandry at ‘Tuskegee Institute. Pro- 
fessor Carver knows more about peanuts 
tha any other man in the United States, 

He took the friendless goober into his 
Inb>ratory, cracked its shell, and probed 
deep into the secreta of its nutty meat. 
He found that it could be made into at 
least 145 different foods and useful articles. 
For example, Professor Carver found that 
‘one ordinary tumblerful of shelled peanuts 
will produce a pint of rich, 
ereamy milk’ that you can 
drink in your coffee or pour 
‘over your morning cereal. 


The Peanut's Progeny 


Every one is familiar with 
peanut butter, but did you 
know that, besides 10. vari- 
ties of milk, peanuts can be 
mace into: 

Five kinds of breakfast 
foods, two grades of flour, ice 
eream in all flavors, cake, 
candy, salad oils, five kinds 
of punches, bisque, "Worces- 
tershire” sauce, chilli sauce, 
oleomargarin, and cheese— 
not to mention four kinds of 
meal stock for eattle feeding’? 

Did you know, too, that 
Peanuta can be made into 
many useful commercial ar- 
ticlos, such as nine varieties 
‘of wood stains, leather dies 
{in 19 shades, metal polishes, 
faxlo greage, toilet and laun: 
dry soaps, ink, tannic acid, 
and glycerin? 

All these uses Carver de- 
veloped—and he is still at 
work, Even now he is per- 
fecting several peanut medi- 
ings, and he is making 
quinine from the red outside 
skins of the nut. Peanuts 
fare one of our most whole- 
some, nourishing, healthful, 
appetizing foods, he says, 


Steak 0s. the Goober 


“A pound of peanuts con- 
tains a little more of body 
building nutriment than a 
Pound of sirloin steak, and 
nearly twice as much’ heat 
and energy producing nutri- 
ment,” said Professor Carver. 
“Peanut oils are palatable 


D' 


Do You Eat Your Half Bushel 


D you know that last year every man, woman, 
and child in the Uniecd States consimed, on 


‘Twenty-five years ago the 
account” in 
annu 


—about 53,000,000 


Popular Science Monthly 
How Scientist’s 145 Varieties 
Helped Lowly “Goober” to Rise 


hydrates, three times as much protein and 
12 times ‘as much fat as cow's milk, and 
only one tenth as much water. It ws 
never intended to be substituted for cow's 
milk. It is a distinct product in the 
dietary of the human family. For culinary 
Purposes its possibilities are practically 
unlimited. The sweet and the 
sour milk both can be used in 
the same ways as cow's mil 
the curds can be made into 
‘many fancy types of cheese and 
fillers for pastry. 

“Peanut milk is perfect 
emulsion of the oils, fats, pro- 


and proteins and sel- 


teins, carbohydrates and some entifcally diluting the 
of the ash of the peanuts. Product, Its keeping 
Many different kinds of milk qualities are about 


can be made by controlling the 
proportions of carbohydrates 


the same as those of 
cow's milk, It makes splen- 
did bread, rich in flavor, and 
excellent for creaming veg- 
tables. Since it is a purely 
vegetable drink, it forms 
body building nourishment 
for invalids or children.” 


Faced with Ruin 


The event that started 
Carver on his efforts to help 
the peanut to fame was the 
disastrous invasion of the 
boll weevil into the cotton 
fields of Alabama, One day 
4 wealthy woman farmer, 
‘owner of many acres, came 
im and sai 
‘Mr. Carver, what are we 
farmers going ‘to do for « 
money crop? The boll woe- 
vil is about to ruin us." 
‘That started him thi 
“How about the peanut?” 
His laboratory experimenta 
told him, They told him so 
clearly that their results have 
astonished the world, and 
have vet men to planning 
reat factories where the 
‘once neglected goober may 
be turned into foods, 
And they have done moro 
than that. They are return~ 
if a profitable money erop 
to thousands of acres of un- 
profitable farmland in the 
Southern states, They are 
beginning to save the South 
from the bondage of King 
Cotton. 


Enriching the Soil 


making peanut mi 


of Peanuts Each Year? 


‘an ayerage, more than half a bushel of peanuts in Ae perk 
one form or another? plains, “it hus power to & 


sanut was a “no 
‘American agriculture. Today the 
production of peanuts in the United States 

Pishele—would fll a tank 


tract nitrogen from the air 
and deposit it in the soil, 


‘and supply the body with 
hheat, fat and energy. The 
Peanut contains proteins in 
abundance, as well as the 
much prized legumin, Iysin, 
‘myosin, and amino acids.” 

Concerning peanut milk, 
he explains 

“Ie is rich, creamy, and 
palatable, and it contains 
three times as much carbo- 


nearly two miles wide and 11{ miles high. 

‘The yearly production of peanut butter alone is 
more than 7,000,000 pounds, and of peanut oil 
more than 3,000,000 gallons. And these are only 
two of the 145 useful products developed from the 
goober, largely through the experiments of Pro- 
fessor Carver, Important results of his work are 
described in the accompanying article. 


nuts, George | Washington 
Carver, ‘rightfully may. be 
called the Burbank of the 
South, By helping the 
ound pea on its way up- 
rd, he has added immea~ 
surable wealth to the soll and 
hhas opened tremendous store- 
houses of new and nourishing 
foods for the world. 
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Iron Finger Discovers Sunken Treasure 


How Falling Mass of Iron 
Located Rich Copper 
Cargo Buried in Mud 
“Somewhere in 

New York Bay”’ 


N ELECTRICAL needle that 
‘searches the sea’s bottom for sunken pen a IS 
metal has been responsible for the BANOE ON AICS 

salvaging of x million pounds of copper, 

valued at $150,000, from the bottom 
New York Harbor. Divers prediet tha 
the ingenious device, whieh is the inventio 
of R.E. Chapman, & naval engineer, wil 
reclaim millions of dollars in lost cargoes 

In January, 1920, the 

navy barge “Anode,” 
loaded with copper bars, 
was rammed by the 
army transport | “Bu: 
ford.” The barge tipped 
‘over, dropped its trea- 
sure’ into the bay and 
then floated away. There 
were few witnesses of 
the collision because of mecrRi 
\ wines: 


fore no one could give 
exact information of the 
location, 


Harbor Is Charted 


In undertaking to 
raise the metal bars, a 
New York wrecking 
company first learned 
that they lay somewhere 
in the main channel be- 
tween Governor's and 
Bedloe's islands, This 
vast tract was then 
charted in seven-foot 
squares. Finally, a spe- 
cially designed iron 
‘weight was dropped into 
the river bed at each 
corner of the squares 
thus formed. The 
method of making these 
soundings was as follows: 
‘A car barge 

swan pulled slong tae Hine of the 
‘squares by hauling in on the 

Hines, Whenever the barge 


corner, the ton weight, eight feet long and 
pointed at the nose, was dropped over the 

ide, penetrating the mud bottom to a stituted for the iron weight. This 
depth of 10 feet, To the weight was at- bucket was lowered into the mud and 


0 the deck, it 
‘oars, 


tached a eable from the derrick above. when it was haule 
found 


ach bore, as part of the 
An electric current was then run through cet treasure 

the iron mass and through electric Waging progresses, the ir 
paralleling the cable to a special ammeter gots, after they are hosted in. the CONTACT: POINT 
on the barge. When mud or iron was bucket, are washed olf at the depot of 

struck by the pointed weight, the ammeter the ‘wrecking co From the 

needle deflected in one divection; but it they are shipped by motor truck to the 
was known that if copper was struck. the government warehouse 

ammeter would record it by an opposite "Naval officials em 

deflection. After innumerable trials, the 

iron erashed down into the mud in which 
the copper bars were embediled, the needle 
showed that the search had been rewarded 
and the work of hauling up the metal was 
begun, 


‘An orange-peel bucket was then sub. 


The Ammeter Reports Success 


that all COPPER BARS 


The potato serape 
pictured above 
Rakes off the skin 
with the least pos 
Hie waste, Te is 
made of sharp 


stretched across 
11 wooden frame 


Put the Kitchen on an 


—_—. 


Efficiency Basis 
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This Tittle pot and 
pan’ cleaner pro: 
Kets the knuckles 
of the operator 
The ‘handle. ts. at 
the center of a tr 
‘angular scraper 


Why wasn’t it thought of 
fore? ‘Here's a nail polisher that 
boasts an easily removable strip 


Made of fat three-cighth-inch 
fron in open scroll shape, the 


Tt cooks while it heats, 
‘Tris neat “looking Beater 
will fry, boll, or toast food, 
thus saving space in 
cramped quarters 
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daa 
‘gravity feed and speed lever 


PORTABLE bandsaw, designed to cut 
either wood or metal, is finding ready 
‘application in small plant repair shops, 
where its twofold service eliminates the 
necessity for separate machines. 
‘The machine has a two-speed attach- 


high speed for wood. 
special saw guide, the usual wood and 
metal blades may be quickly inserted 
when changing from one type of work to 
the other. Special combination spring 


Bandsaw Cuts Wood or Metal 


temper blades are provided, however, and 
these will serve for both wood and metal 
work at high speed. 

A gravity feed vise attachment that 
draws the work against the saw teeth, 
Permits the cutting of bar stock, rounds, 
flats, and shapes up to three inches In 
‘thickness. 

For materials that are to be cut at an 
angle, the work is clamped to the table, 
which can be tilted at any desired angle up 
to 45 degrees. 


‘Tree Branches Crafted to 
Form Living Splice 


PROTECT fruit trees from severe 
‘storms that often split branches and 
‘even completely uproot trees, investigators. 
of the Ohio Agricultural College have sue~ 
ceeded in intertwining branches to form 
living splices and so support each other. 
‘This method of grafting has been found 
to be exceedingly satisfactory, and it is 
claimed that branches actually coalesce 
and unite, eausing them to appear as one 
limb with two points of origin. 


Eacu patient applying for treatment 
for rabies at the Pasteur Institute at 
Breslau University, Germany, must supply 
1a whole, live rabbit for innoculation. No 
dead ones allowed. Two rabbits are pre- 
ferred if patient ean afford it 


n 


Here’s a Way to Pull Weeds 
without Backache 


"TWO prongs attached toa long hardwood 
handle and connected by & crosspiece 


‘The sharp prongs are slipped under the 
roots of a weed and the handle is pulled 
upward. ‘The roots are caught between the 

‘and the crosspiece prevents them 
from slipping out, as they are forced from 
the ground. * 


Knock-Down Cart Is Boy Scouts’ Table 


OY Scouts of Madison, Wis, have 
built an ingenious collapsible “trek 
cart” designed s0 that it ean be used not 
‘only for carrying equipment on the hike, 
but for “furnishings” about the eamp. 
‘The body of the light, two-wheeled cart 
is a shallow box, the sides of which are 
removable and so constructed that they 
fan be used as benches when removed. 
‘The bottom of the box serves aaa table top 
when camp is made. It i equipped at 
ach corner with a flange casting into 


which iron pipes may be screwed to form 
table legs. 

When the scouta reach camp, the axle 
is unbolted from the box, the wheels and 
‘axle form a convenient carrier for firewood, 
‘while the body provides table and benches. 


Babe Ruth 


ID you ever try the sport of fishing 
on dry land, several miles away from 
any water or any fish? 

If not, you've miased a sport enthusiasts 
‘say is the greatest thriller of the day and 
that medical authorities say is an ideal 
outdoor exercise. In fact, the game of 


fishing without fish bids fair to rival foot- 
ball, baseball, and basketball in popularity, 
largely because of its suitability to the 
needs of business men, the scientifically 
correct principles of exercise it involves, 
tand the competitive thrill it encourages. 
‘Twanty years ago America barely knew 
this. sport, known as dry surf casting, 
‘Today it has thoussds of devotees. Al 
most any afternoon or holiday in the 
year, you may see, in parks and fields 
‘around New York City, groups of men with 
their fishing rods diligently practising for 
hours the art of casting. Although the 
‘sport was originally devised as a method 
of teaching novices the proper manner in 


Champion Angler Casts Farther than 


Can Hit a Ball 


which to cast in surf fishing, these men 
seldom see the ocean. 

An ordinary split bamboo rod with its 
usual reel attachments is used. Attached 
to the reel and rod is hundreds of feet of 


special 12 linen line, somewhat stronger 
re 


- than that usually used in surf fishing. 


Peis Grounds, New 
‘York City 


On the end of the line 
is & four-ounce pear- 
shaped lead. 

With reel wound so that the lead has « 
play of only a few inches over the end of 
the rod, the caster manipulates the rod 50 
that it extends behind him, over one 
shoulder, as far as possible. Bringing the 
rod up and forward with a terrific speed, 
‘using his forearm as a lever, he sudden 
arresta ita motion with a jerk. The at- 
tached lead carrying with it the line that 
unwinds from the reel, speeds through the 
air with the force of « shot from a un. 
‘The object, of course, is to attain. great 
distance. ‘The distance of a cast—like 
that of the shot put or discus throw— 
‘measured to the point where the lead first 
strikes the ground 

‘Tremendous distance casts are accom- 
plished in this way. In 1910 W. J. Moran 
startled fishermen both of this country 
fand England by casting for a distance of 
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314 feet. Year by year the record was 
increased until in 1920 Harold G. Lents, 
the present champion, attained distance 
of 465 feet. He also set another world’s 
record by casting three times for an aver- 
age of 4H feet 11 inches. 

‘This feat aroused so much comment that 
fan argument. arone as to whether Lent 
could cast a four ounce lead farther than 
“Babe Ruth could hit a baseball. In an 
exhibition in New York Lents outclassed 
Ruth in distance, surprising some 90,000 
fans at the Polo Grounds and the home- 
run hitter himself, 

‘The sport is now controlled by a national 
association known as the Amociation of 
Surf Angling Clubs and a $2000 perpetual 
trophy is given by the Ocean City Surf 
Casting Club for the record tournament 
east each year. Many women are becom- 
ing interested in the sport and some of 
them have attained records as high as 
from 235 to 260 feet, 


the Climate 


Where Do You Live? Your Energy Depends on 
5 Se 
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“Lost Pharaoh” Defies Scientists 
to Bring His Mummy to Light 


he threshold of the supreme coverers have been repaid {8° A tife-aise statue of the “lost Pharacl 
ing through a hole in the beyond their dreams ‘A Me-otins dsorvay of the burial chamber 
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Conveniences for Spring Touring 
A Comfortable Auto Bed for Two—Other Novel Accessories of the Month 


The ring on this valve spring lifter 
when drawn back, locks the tool after 
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How to Cut Your Car Costs 


Auto Expert Tells Fifteen Every-Day Ways to Keep Expenses 
and Depreciation Down to the Ideal Low Mark 


By H. F. Blanchard 


“PVE just bought 
new car,” the visi 
tor act 

‘announced, 

come to ask you how to 

keep my expenses down 
to the bone. In three 
years my last ear cost 

‘me more than $2700— 

upward of nine cents a 

mile. ‘That's more than 


‘men say they are able to 
keep their expenses down, 
to five or six centa a 
mile. How do they do 
itr” 


Anybody Can Save 


Hin problem lies so 
clove to the pocketbook 
of every automobile 
owner that I'am going 
to repeat his questions 
and my answers, 
piaining important ways 
of saving ear costs 
anybody. can 
successfully. 

“Here isa little 


his coats for three yeurs, 
‘The total was $2795, o 


9.8 cents mile. That 
set_me figuring; then 
‘opposite the items on his 
list I wrote “par” figures 
—that is, the ideal fig- 
lures representing what 
his costs should have 
been if he had taken 
the propor care of his automobile. 

My total was $1900, or 6.3 cents 
mile! In other words, he had wasted 
‘more than $800 in three years. 

“That's more like it!” he exciaimed, 
as he studied the “Ideal Figures." 
“Tell me how to do it 

So I explained each of the 15 points 
that, if observed carefully, will auto- 
matically cut the expenses of any ear 
to par, Here they are: 


1, INSURE your car against fre 
+ nd theft, and equip it with 
a fire extinguisher and a good lock. 
If you lose your ear by fire or theft 
‘and it is not insured, you are ad 

to your expenses un amount equal to 
tthe value of your ear. 


2, PUT on spring bumpers front 
je and rear. Bumpers are real 
insurance against collisions, and they 
protect the passengers. A bumper 
‘would have prevented that $75 col- 
ision item on your expense list. If a 
car is equipped with a good bumper, 
you ean run into a tree at 15 miles an 
hour and both passengers and ear will 
‘come off unscathed. 


«hand column 
these’ coste should have been if he had properly cared 


The Typical Auto Owner 


FFROM figures based om many thou- 
sands of transactions, recently com- 
piled by a great banking institution, the 
‘average American purchaser of an auto 
mobile may be described as fellowes: 


He is a married man 33 years 
old. 


He has a bank account and car- 
ries life insurance. 


He buys a $1400 car and pays 
$700 down. 

He pays the balance at the rate 
of $100 month! 
His monthly income is $350. 

He owns real estate in which 
his equity is $5000. 

He has personal property worth 
about $2000, 
This is not his first car. 


DRIVE carefully 

}> and considerately 
This advice means that 
you shouldn't run a new 
‘car much faster than 20 
miles an hour for the 
first 500. miles. The 
same holds true after 
the engine has been 
overhauled. Five thou- 
sand miles can be taken 
‘out of the life of the 
engine by mishandling 
during the first 500 
miles. Use your cluteh 
and brakes gently and 
shift gears skilfully. Ob- 
serve the rules of the 
road. Take no chances 
BE TWICE AS CARE. 
FUL AS YOU THINK, 
YOU OUGHT TO BE, 
‘Thus accidents and pre- 
mature repair bills— 
both large items of ex- 
pense—may be avoided, 


4, TO preserve the 
finish of your 
ear, wash It frequently’ 
in clear, cold water 
Never use hot water or 
‘soap on the body. Never 
keep the ear in a burn; 
do not dust it and never 
allow mud to 
it. Revarnis 
the varniah sh 
threadbare. Ap) 
is an important 
‘car depreciation, 


NEVER put 

+ your top down. 
Modern top material 
‘soon loses ite newness 
and cracks and tears 
‘when the top is put down. 


G, LEARN to know your car and 

1+ how to. make all minor re- 

pairs. For other repairs find a good 

repairman and stick to him. It pays 

to have a man who knows tie history 

of your car and feels a certain respon 
bility for its performance. 


KEEP all nuts, bolts, and 

screws tight. Inspect the car 
periodically, especially electrical con- 
nections. 


&, STBER clear of bargaina un- 
}e less they are real. Avoid second 
rate spark plugs, 


/p" tires, cheap 


Iubricating ofl and catchpenny money 
saving devices. 


food tires and keep 

Always have 

id tube with you. To 

spare is to run risk of 
raining a punctured tire and tube. 

10, PAY ch for supplies, ree 

¢ pairs, and gas and be sure 

to get your money's worth. Credit 


6 
fosters errors and dishonesty in the average 


sepair garage. 
11, AVOID, extravagant expenses. 
* Don't be like the man who in- 
ccurred a $10 taxi bill and a $15 tow bill 
‘because his old battery finally laid down 
‘on him about three o'clock one 
‘cold morning, Don't spend $10 
‘year replacing lost tools. Form 
of taking a last look 


yy tools. 

1.2, DONT postpone nec- 
© essary repairs. For 
example, don’t run with a loose 


bearing, or to this bill will be 
added the cost of straightening 
the crankshaft or perhaps buy- 
ing a new one, 


13, DONT nesiect your 
je battery. Give it dis- 
tilled water at least once a week, 
keep it charged, and prevent 
‘overcharging by turning on the 
lights. A good battery properly 
‘eared for will last for years. If 
neglected, it will Inst only six 
or eight months, 


14, CHANGE te engine 

‘oll every 500, miles, Use high 
grade oil and the right kind of oll. Select 
‘a grade recommended by the manufac- 
turer of your ear and buy it in sealed cans 
to be sure that you are getting the real 
stuff, "Follow the maker's instructions 
‘carefully in lubricating your car. Never 
put kerosene into your engine. A properly 
Tubrieated ear will wear indefinitely 


55, KEEP your car, in adjustment. 

‘Thin means the — carbureter, 
breaker mechanism, spark plugs, valves, 
clutch, bearings, bevel gear, and steering 
gear, as well as many minor parts, 


Returning now to my friend's statement 
of expenses, let's see just how the applica 
tion of these 16 points would have saved 
him money. 

‘The fit item in his list—shown on 
page 75—is depreciation, He had just 
fold his ear for $200. "It cost $1395. 
‘Therefore the depreciation during the 
three years he owned it was $1195. Re- 
member that depreciation always must be 
included in car expenses; also, 


of $20 each, but your total bill was $220. 
It might have been $200 if you had bought 
first class tires and cared for them properly. 

“At 15,000 miles you required new piston 
rings, adjustment of the engine bearings, 
and new valve parts. Why? Because you 
bought any old oil and changed it hardly 


Three Important ‘‘Don’ts” for Car Owners 
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pistons, rings, and cylinders. Neglect of 
Tubrication caused the bearings to wear 


rapidly. 
“If you had changed the engine oil every 
‘500 miles, or every 1000 miles at the most, 
if you had never allowed the oil to get low 
(or the water to boil away, the chances are 
that the original rings would 
still be giving good service. 
“One of the new batteries 
that you bought was ruined by 
fast driving and lack of water, 
‘That was an expense that might 
‘easily have been avoided. 


Bumpers Save Damage 


"You had a collision that cost 
875. You were lucky that it did 
not. cost $500. Probably” it 
might have been avoided. en- 
tirely by the exercise of a little 
more care, but surely even this 
small damage might have been 
prevented ifthe front of your ear 
had a spring bumper. 

“You should have averaged 
16 miles to the gallon, but the 
fact that you got only 12 is 
largely due to careless carbureter 
adjustment, general car condi- 
tion below par, and your failure to see that 
you got all the gasoline you paid for. 

“At 25,000 miles you had to buy new 
valves and new valve rockers. The latter 
would never have worn out if they had 
been lubricated regularly. 

“You repainted the ear at 16,000 miles 
and yet it looked threadbare when you 
sold it. ‘This was due to a combination of 
things. First, you kept your car ina 
barn, and residual ammonia fumes remain- 
ing about the structure ate off some of the 
‘varnish. ‘Then you used body polish. ‘The 
average polish, while it improves the ap- 
Dearance of a ear temporarily, causes the 
‘varnish to lose its luster prematurely. 
Finally, your garageman used strong soap 
and water. ‘To keep your car looking well 
you should wash the body in cold water 
only, although it is permissible to use soap 
on the running gear. Soak the dirt off 
with a gentle stream from a hose, sponge 
the body gently, and dry with « chamois, 
Have separate ‘sponge and chamoia for 
the running gear. If you have a con- 
‘venient place to wash your ear and good 

‘equipment, including rubber boota 


that depreciation isthe difference 
between the cost of the car and 
the price you can get for it, The 
par figure in the second column 
hows that the car should have 
been worth $400 when he sold it, 
cor twice what he got for it. 

“But why was my car worth 
conly $200 when T sold it?” my 
Visitor inquired. 

“Because of numerous short- 
comings that you have indicated,” 
Ttold him. “Tt needed painting 
badly, the engine was noisy and 
lacked power, the tires were worn 
‘out, the battery was in bad eon- 
dition, the upholstery was scuffed, 


and apron, you'll be surprised 
how quickly it ean be done. 


Why Brakes Wear Out 


“You had to have your brakes 
relined twice—once because of ex- 
cessive use and abuse (and this 
explains some of your tire 
trouble), and once because the 
brakes were adjusted too tightly 
and you burned the linings. 

“By a little forethought you 
‘can avoid a host of unnecessary 
expenses, such as the loss of 
tools, lap robe, spare tires, loss of 
the use of your ear, needless re- 
/ pair bills, overcharges, accidents, 


and the top leaked. 
Ye 


used five sets of tires, Don't fall to insure. your car as protection sgainet 
including the original equipment. thieves. "and fre are the most expensive of 
‘The first set went 8000" miles, expenses unless you carry insurance 


‘and the others ran from 5000 to 
6000 miles. You bought a variety of 

makes and a great many so-called bargains. 
‘Jn addition you failed to inflate your tires, 
you skidded corners, drove in wet car 
‘tracks, and frequently locked the rear 
‘wheels. Your tires cost you on the average 


once in 5000 miles. You frequently forgot 
to push the choke in, thus flooding the 
ceplinder walls with gasoline. Also you let 
the ofl run low on two or three occasions, 
and twice you let the water boil away. 
All these things caused excessive wear of 


fines for’ speeding, ete.—all ex- 
penses that could ‘be avoided. 

“There is just one item in 
which you need never economize. 
Iti oll, High gradeoil, and plenty of it, is 
the cheapest thing you ean buy. 

Finally, watch the fifteen points and, 
bby unceasing vigilance, keep your rate of 
actual depreciation as close to the ideal 
line as possible, 
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Champions Show How to 


Change Tires Quickly 


‘OW Long does it take you to change 
a tire? 

Do you dread the job more 
than any other job about your car? Do 
you bang the rim with a hammer and skin 
Your knuckles trying to get the stubborn 
tire off? 

If s0, you may be encouraged to know 
that all the drudgery can be eliminated 
once you have the right kind of tools an: 
learn ‘@ couple of simple tricks. So say 
“Lightning Jim" Kennedy, of Seattle, 
Wash,, who holds the world’s stunt record 
for changing a tire in 22 seconds. 

“The changing means a lot more than 
attaching an inflated spare, already 
mounted on a rim, to your wheel,” he says. 
“It means removing the tire from the rim, 
taking the tube and flap out of the tire, 
putting ina new tube, and replacing the 
tire again.” 


Experience and the Right Tools 


Fred A. Schmidt, Jr, of Milwaukee, 
Wis,, who holds a somewhat different sort 
of record, is another champion who says 
that tire’ changing ean be made simple 
fand easy, Ina recent contest he performed 
the operation of jacking up the ear, deflat~ 
{ing the tire, removing tire and tube, ine 
flating the tire with a 
pushing the car off the j 
minutes and 31 seconds, 

Both champions say that the secrets of 
their spoed are two: 

‘The right tools, 

Experience, 

Kennedy, working on a split rim—a rim 
that is not continuous, but eut through on 
one side—uses the ingenious tool shown at 
the bottom of the page to break the rim 
fand release the tire. The tool resembles an 
‘automobile jack with a erank and a bevel 
fear drive to a screw head. Some sort of a 
tool of this type is almost essential for 
quick work in breaking a split rim, he say 
He also uses a tire iron, one end of which 
resembles a screwdriver with a slight bend 
in tt 


Loosen Tire Evenly All Around 


In hanging up the long-distance record, 
Champion Schmidt worked on a Ford 30 
by 314 inch clincher tire, mounted on a 
solid rim—that is, a rim that is not col 
Tapsible, In this ease the tire must be pried 
off the rim with a hand tool. ‘The best 
way to do this, he says, is to push the edge 
‘of the tire casing from under the lip of the 


‘changing jack.” Ashe turns 
the handiay the thres brace 
‘brms split the rien 


rim and pry the edge free, re 


eating the operation all around 
the tire until the outer bead 
Toosened ‘most comm 
mistake in ing a 

to force the tire off a 

place, opposite the val 

the tire to bind o~ 


ing up the 
te ire" rally inate 
by hand > 


Sedna’ with 
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* Biot Toolboxes You Can Make for Your Car 


NY motorist can build a tool com- 
partment for his car that will meet 
needs better than the ordinary 
lunderseat toolbox. The usual box is ob- 
jectionable because the tools are not 
readily accessible and the space is too lim- 
ited for carrying an adequate assortment, 
‘but an ampie kit ean be carried conveni- 
ently in a tool compartment buil 
left front door pocket, or placed in a tray 
ox countersunk in the runningboard, oF 
housed in a compartment built over the 
gasoline tank. 
Tn many 
ninghoard is attractive. 
hat in oing to waste and yet offers the 


Toolbox Built under Runningboard 


‘The runningboard is first removed and 
carefully sawed through at the running- 
board irons, as shown, so that it forms a 
hhimged cover to the toolbox. Under this 
cover is a tool tray large enough to accom- 
‘modate the more ordinary tools. This 
tray lifts out and underneath is a tool com- 
partment 6 or 6 in. deep. It carries the 
Jack, tire pump, chains, and various odds 
In order to support the section of run- 
ningboard at each end, a flat metal plate 
‘should be placed on the runningboard iron. 
‘The plates are bolted to the runningboard 
fron. Door hinges will serve for the hinges. 
‘The exact dimensions of the box depend 
on the width of the runningboard and the 
distance between the runningboard irons. 
‘The box proper is best constructed of 3- 
or 6-ply wood approximately 3§ in. thick, 
bbut if this is not easily obtainable, oak or 
pine may be used. Use plenty of screws be- 
‘cause of the car's vi 
bration. The box is 
attached by cleats to 
the runningboard 
‘The obvious way to 
make the tray is to 
take a soft wood board 
of the right size and 
carve out a space for 
‘each tool; but an easier 
way is to make the 


SaM™* tray in two pieces and 
ad ic cut the forms of the 
a various tools right 


through one 34in, piece with chisel or 
scroll saw. This piece is glued to a 54-1 
bottom board. When the tray is finished, 
felt may be glued to it to prevent the 
tools’ rattling. 

‘The left front door may be utilized by 
cutting away the upholstery between the 
middle and lower cross braces on the door, 
‘and fitting in a leather tray, hinged at the 
bottom so that the tray will clase the com- 
partment. ‘The tray is made of two thick- 
nesses of leather, with 3/16-in. wire rein- 
forcement around the edge. Stitching the 
two pieces together with the wire in place 
‘can be done in a few minutes by any shoc- 
maker. He ean also supply you, as a rule, 
‘with the necessary leathe 

‘The tools most frequently used are 
‘mounted on the tray, as shown, and the 


Attaching a Large Steering Wheel 


REPLACEa 
all steering 
wheel with a larger | 
| 


fone is neither ex- 
pensive nor diff- 
cult, if the method 
iMlustrated ia fol- 
lowed. 

Four small 
brackets made of 
thin sheet steel or 
brass are cut to 
‘the shape shown, 
and the rectangu- 
lar end is rounded 
to fit the contour 
of the lower side 
of the rim. The 
other end is then 
bent to the angle 
required and two holes are drilled through 
it and countersunk. Through these holes 
pass the wood screws used for fastening 


LY ¥eer onass. 


By Joe V. Romig 
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the bracket to the 


|) When thebrack- 

ets are assembled 
fon the new rim 
and screwed fast, 
they are placed on 
the spider and 
carefully centered 
The holes for the 
bolts are then 
marked and after 
they have been 
drilled, the new 
rim is bolted in 
place. Bolts in. 
in diameter are 
strong enough, 
and 3/16-in. sheet 
‘metal will serve 
for the brackets. Made in this way, the 
alteration is not difficult, costs little, and 
is strong and durable. 


others are rolled up in a tool bag and 
kept within the compartment 
In making a tool compartment over 
the gasoline tank, the first step lx to 
lay a floor about’ 34 in, thick on the 
gasoline tank, Wooden ends of suit- 
le shape are then made up and 
ly a curved sheet metal cave 


ed at the bottom, is attached. 
This cover is held to shape by wooden 

cleats, as shown, ‘The cover may be 
attached to its frame by round head crews 
fr, if a more perfect job ia desired, the 
surface of the metal may be countersunk 
and, after the flat screws are put in place, 
the ‘countersunk spots filled with solder 
and scraped to a smooth 

vurtace. 

If a kit of properly 
selected tools of good 
‘quality is kept handy in 
any one of these three 
ways, the motorist will 
find that rondaiderepairs 
‘are not nearly #0 irksome 
as they usually are, 
The right tool will come 
to hand instantly, and 
having the right tool is 
half the battle. 


Section of door 
ith toatcane 


Two Spark Plug ‘Kinks’ 


Y USING auto curtain snap buttons as 
shown, a tight spark plug connection 
is insured, 

Another kink is to 
tap a piece of metal 
to take a spark plug 

A, and then fasten it to 
‘the motor. It serves 

for testing and holds 

a spare plug—L. 8. 


sh 


Novel connection end testing 


‘lock Tor spark plure 


Home Workshop 


Arthur Wakeling, Editor 


Attractive Pergola Garage Costs Little to Build 


BETWEEN 800,000 and 900,000 autos will 


foareliable trade estimate. If you are 
one of this vast army of new motorist 

land if you have no place to store your 
ow car, you will find many intoresting 
and moriey-saving suddestions in this 
article on garage building.—THE EDITOR. 


0 HOME worker who has a rea- 
‘sonable amount of leisure time need 
go to great expense to provide him- 

ssolf with a garage. The one illustrated 


‘costs only from $150 to $200 for materials, 
complete with cement floor, doors, sash, 
and hardware. 

‘The pergola roof effect at once distin- 
gulshes this garage as different from the 
stock designs usually seen, and at the same 
time has the great advantage of allowing 
very simple type of construction to 
‘used throughout. 

‘The building is simply a shed with a flat 
roof sloping toward the rear. After it is 
framed and the roof and doors are on, a 


A 


SIDE 


Fie ronaurano-sscon 


1 by 10 or 1 by 12 in. board is fastened at 
‘each side so that the upper edge is even 
with the highest point of the roof at the 
front. The board runs back on the level 
and therefore conceal slant of the 
roof. ‘The ends are shaped to conform with 
the ‘design selected for the ornamental 
beams, and are doubled in front to give 
the effect of a 2-in, thickness, 

After the roof has been covered with a 
prepared roofing, the top beams, which are 
purely ornamental, are put in place. Those 
{in the rear are blocked up from the roof to 
take the greater part of the weight off the 
side boards. Two long strips, 1 by 2 in., 
are nailed on top near the ends of the beams, 
to brace them, 


Pilasters Ornament the Front 


‘The front is further ornamented by two 
plain pilasters. As shown in tbe accom- 
panying detail, they are simply 1 by 12 
‘in. boards nailed to the corners. At their 
top, on the inside, are attached two false 
‘beam ends corresponding with those at the 
‘outside. Below these is a plain eap and 
molding. Narrow strips nailed to the 
pilasters give them a paneled effect, and a 
‘base of 154 in. by 6 in., with a stock mold- 
ing, is provided at the bottom. The base 
and cap are returned around the 1 by 4 in. 
Piece on the side that forms the corner 
Piece against which the siding is butted. 

Dimensions that have been found gen- 

tory for this type of garage 
. the studs being 9 ft. long. 


garage, it can profitably be made 20 ft, 
for more deep, so as to give more space 
around the workbench. 

‘The doors are 4 by 8 ft., the opening 
being 8 by 8 ft. It is usually best to buy 
the sash and frames, although they ean be 

Light cellar sash, with 8 by 12 in. 
are used at the sides and 


In of the doors, the usual type 
with cross braces showing do not look quite 
as well in this design as those with vertical 

‘The doors can be obtained quite 


LMOST any simple bit of surveying, 
such as locating boundaries, mapping 
small or large land tracts, running 

4 profile for the location of drainpipes, 
Grawing contours as a basis for grading ot 
landscape gardening, can be performed 
fairly accurately by means of wooden in- 
struments that can be made quickly and 
cheaply. These instruments are a Harvard 
hhand level, a plane table, a pin alidade, a 
plumb bob, and a chain. Any one can 
fasily adapt to these simpler devices the in- 
structions contained in standard surveying 
textbooks, written for instruments costing 
hundreds of dollars. 

‘The Harvard level (Fig. 1) has been used 
for years atthe Harvard Engineering 
Camp for getting the contours for prelimi= 
nary railroad surveys. It can be made en- 
tirely by hand at a coat of only a 
Dut the quickest way is to saerif 
ing-room T-aquare in ita construction, 

‘Bore a hole through the middle of the T, 
and drive a screw through this hole into 
‘one side of the end of an old broomstick. On 
the end of the blade of the T-square fasten 
slab of lead. Now, when the broomstick 
is held vertical, the T-aquare will swing like 
& pendulum, with the top edge of the T 
practically horizontal. Drive a small screw 
partway into each end of this top edge, 90 
that the two screws will stand vertically. 
Saw off the bottom of the broomstick, so 
that the distance from top to bottom of the 
entire instrument in exactly 6 ft. 


Used like Regular Level 


‘The two screws are for sights. They can 
‘be made exactly level by screwing one or 
tthe other in or out, and can be tested by 
methods described in any reliable textbook. 
Leveling can be done as usual, but with an 
‘additional advantage, In ordinary level- 
ing, “height of instrument” is a bit of in- 
formation useful merely as one step in 
getting the elevation of the new point at 
which you are sighting; it does not give 
you the height of the ground where the 
inatrument is standing. But with the 


By Capt. Roger Sherman Hoar 


Formerly Instructor in Plane, Railroad, 
and Geodetic. Surveying at Harvard 


University and Senior Instructor of 
Advanced Military Surveying at the 
‘S Army 


‘Coast Artillery School, U. 


Harvard level plane table, alidade, and « Hnk 


Harvard level, by subtracting 5 ft. from 
the “H. 1," you always have the elevation 
of your point of set-up. 

Fora leveling rod, take astraight narrow 
strip of board about 8 ft. long and gradu- 
ate it in feet and tenths.” It will be easiest 
to read if the board is painted white and 
marked with red diamonds for the 
feet and black diamonds for alter- 
nate tenths, as shown at the right. 

‘The plane table (Fig. 2) is con- 
structed most easily by the sacrifice 
of a drawingboard. Three pointed 
legs about 414 ft. long are fastened} 
120 degrees apart around the edge of 
‘ circalar board about 6 in. in dia- ‘| 
meter, and 1 in. thick, $0 that they 
will swing out from the center of this 
board. In my own plane table, 1 
have serewed 6 cleats in pairs to the cir- 
cular board, 


‘mate, as the pivot for the head of each leg 
‘A large screweye, driven from beneath 
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Homemade Instruments for Running Simple Surveys 


through the circular board and into the 
center of the drawingboard, serves to lock 
the table top in place when it is oriented, 
‘An iron washer between the head of the 
sereweye and the bottom of the circular 
board will serve to make the device more 
Permanent. Or, better atill, sink a nut in 
the center of the drawingboard, and tse a 
thumbscrew in place of the screweye. 

It is true that this plane table does not 
possess a universal joint for leveling the 
top, but in professional surveying, most, if 
not all, of the leveling is done by shifting 
the legs, and the amateur will find this 
bbe sufficient. 


Ruler Serves as Alidade 


‘The alidade (Fig. 3) consists merely of 
an ordinary schoo! footrule, with a sereweye 
in one end and a small round-hexded nail in 
‘the other. You sight through the sereweye, 
across the head of the nail. To tum off 
horizontal angles, lay an ‘ordinary. pro- 
tractor on the table, under the alidade, A 
ssimilar protractor, tacked on the side of the 
head of the T-square of the Harvard level 
‘can be used for vertical angles, A plumb 
bob can, be purchased for & few cent, or 
with an ordinary toy spinni 
and a sereweye to hold the ching 

‘To make the chain, cut iron telegraph 
wire or baling wire into nine-inch lengths, 
‘and bend loops in each end, so that the 
dimension, ax shown in Fig. 4, in just 7.92 
inches. Then 100 of these links will form a 
surveyor's chain of 66 feet, 10 square chains 
to the acre. If you prefer feet and inches, 
‘you can use 1-ft: links, and carry a footrule 
for the fractions, or buy a steel (or even @ 
cloth) tape. 

With this outfit and a good book on ele- 
mentary surveying, any reasonably intel 
Aigent man or boy ought to be able to do 
any piece of surveying that is not important 
‘enough to eall for the services of an expert, 


To ADHERE properly, asbestos insulation 
should be applied to a boiler when it is 
warm and troweled to a smooth finish, 


Portable Searchlight Operates on House Circuit 


By H. H. Parker 


SMALL low voltage searchlight is a 
‘convenient device to have about the 
house where there is 

‘9.110- or 220-volt alternat- 
ing current lighting eireuit, 
Ifa garage or chicken house 
is located in a dark corner 
‘of the premises or if a 
strong light is needed in an 
emergency, a length of 
lampeord attached to the 
earehlight ean quickly be 
plugged into any lamp 
socket or baseboard con- 
nection so that the light 
ean be taken to the back porch, barn, 
garage, or wherever needed. 

A regular automobile headlight or spot- 
light is used, mounted on a swivel 
of simple construction, which 
attached to a wooden base con 
‘small alternating current transformer. The 
primary winding of the transformer is co 
nected with the lighting mains through a 
snap switch and plug, while the secondary, 
or heavy wire, low voltage coil terminals 
are carried to the light. It would be im- 
practicable to attempt to use the high volt- 
age direct in a small reflector of this 


type, so it is 
stepped down to 
either six or 
twelve volts, the 
customary auto 
lightingvoltages. 

‘The primary 
mains can be 
used on either 
110 or 220 volts, 


Lp snae suten 


pee cee 

siete tro =a a 
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ed in parallel or "Rs neteeling iat eo 


series; a transformer of this or any other 
kind cannot be operated on a d.c. circuit. 
‘A capacity of about 100 watts allows 
large candlepower. bulbs to ‘be “used, i 

ire volt bulb up to 16 amperes 
fan be lighted, or a 12-volt carrying 8 
amperes. 

‘No change is made in the headlight iteelf, 
but the builder will usually want to mount 
it in some sort of swivel fram 

Tight can be 

just_as it. ie 
method of 
is illustrated 
lugs are made up of 
brass bar stock, and 
rods that just fit the 
bracket luge on. the 
lamp body are screwed. 
into them. Then a 
piece of brass or steel 
flat stock is bent up for 
the bracket and. the 
ends are drilled for the 
swiveling lugs, which 
are pivoted on bolts 
with wingnuts, ‘The 
bottom is drilied for 
(Continued on page 116) 
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J OHN SON’ S 
WOOD DYE 


Wood Dye is very easy to apply—it goes 
ly and quickly, without a lap or a streak. It 
out the beauty of the grain 

sin 4 hours and does not rub 


Dye is made in fourteen beautiful 
shi F whieh may sily lightened or dark 
ened—full directions on 
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The Secrets of Making Realistic 
“Antique” Furniture 


By James S. Godfrey 


WE 


10. YOU know why antique furniture 
is now extremely popular—and 
justly so? ; 

Tt is not because its rarity gives it un- 
ual dollars und cents value, of because it 
isa reproduction that happens to imitate 
cleverly the appearance of costly old pieces. 
It is because it has that intangible but 
moat desirable attribute called "cha 
acter.” Te bears the stamp of the crafs- 
‘man rather than the machine, Its ur- 
{ees are not hard und monotonous, but 
richly varied in tone and color, and the 
edges, moldings, and carvings have been 
softened by time. 

"A good antique has a sturdy, hones, 
livable Took and a decorative value 80 
marked that often a single piece, prop~ 
erly placed and displayed, will give 
Beauty ‘and ‘dignity’ to” an_ otherwise 
commonplace room. Decorators. and 
architects have been quiek to see and 
tae this beauty of patina and oftneas of 
arrises. 

‘An antique 


not, of course, necessa- 
rily better than a modern piece of furni- 
ture, Indeed, the reverse is often the 
‘ease, and a modern reproduction may be 
better in respect to utility, durability, 
and charm than # genuine heirloom. 

‘The home worker does not have to 
spend much money to provide himself 
with antique pieces. It is largely a 
matter of proper finishing. A cheap 
piece of furniture ean often be purchased 
‘and, with a little care and patience, refin- 
id until it has the distinctive tone and 
Heeling” of an antiquy 
‘The simplest, easiest and surest method 
of obtaining an'antique finish on a pioce of 
‘modern furniture is to remove the ordinary 
finish, as far as ean be done, and refinish, 
and do this several times, if necessary. 
Don’t take too much pains in removing the 
first finish, If the scraper tears off a comer 
‘hero and ‘there, the sandpaper bites too 
deep, the stain does not flow quite evenly, 
and the new finish is rubbed off in places, 
‘80 much the better. 

‘To imitate the dark color of the majority 

of antique finishes, dark commercial ma- 
hogany and walnut stains and oak stains 
of various kinds can be used. Fine effects 
‘ean be obtained, especially on new work, 
simply by rubbing a penetrating water or 
‘acid stain of stand- 
‘ard quality into 
the wood, sanding 
it with fine sand- 
paper when dry 
‘and then applying 
1 second coat di- 
tuted about one 
half with water. 
Follow with a thin 
coat of shellac to 
fix the stain, and 
apply thin ‘coats 
‘of wax, well rubbed 
in, or other flat 
finishes or even 
varnish, well 
rubbed to a dull or 
‘eggshell finish. 


This is a good basic process to which the 
“antiquing” methods described hereafter 
‘can be applied in all sorts of combinations. 
It is frequently not necessary to fil the 
grain, but that depends upon the style of 
the piece being finished. For instance, fine 
Colonial furniture, such as made by Phyfe, 


was filled and finished most beautifully and 
in a way that ean be imitated best only by 
the use of many coats of rubbed shellac or a 
real French polish. 

‘A satisfactory stain for rept 
mahogany Colonial furniture is made by 
dissolving 34 ox. of potassium bichromate 
in 1 qt. of hot water. The solution is 
allowed to cool be- 
fore applying to the 
‘wood, which must 
bbe sandpapered per- 
feetly smooth. 

If, for example, an 
inlaid mahogany 
table has been made, 
the chances are that 
the wood used is a 
relatively light va- 
riety of mahogany, 


often known as baywood, and not the dark: 
San Domingo mahogany used by Colonial 
eabinetmakers and still used for especially 
fine pieces of furniture. The mahogany will 
hhave to be darkened artificially, so one coat 
‘of the potassium bichromate should be ap- 
plied. ‘Tt will be a dull brown color when it 

dries and if it does not seem dark enough, 
‘a second coat should be put on. ‘Then 
sandpaper it a little and continue the 
finish as if the wood were naturally dark 
mahogany. The inlays should be shel- 
lacked with white shellac and a coat of 
dark mahogany oll stain applied, fol- 
Towed by half a dozen or more very thin 
coats of orange shellac. Each under cont 
should be rubbed down with pumice 
stone and oil, and the last coat with 
rotten stone and oil. 

‘On open grained woods like oak, a 
wash of cream, gray of light brown flat 
oil paint ean be brushed into the grain in 
place of a filler and rubbed off, o that 
the grain is more or lens accentuated, 
and the use of “toners” in this way ean, 
be used to produce many effective 
finishes. 

Ordinary stains can be supplemented 
with the best grade of usphaltum ob- 
tainable and oll of turpentine; this gives 
a brown and aged appearance to wood, 
but should be applied with discretion, 
and rubbed well into the grain of the 

‘ood with wax. Logwood or the green 
hells of black walnut boiled in water 
also gives atuin utilized for this work, both 
for oak and walnut. ‘Tincture of iodine, 
from the medicine cabinet, is another good. 

i iC i wel covered with shel 

‘Apply a little nitric or sulphuric acid in 
places, 80 that the surface will be eaten 
away and colored at the same time. Brush 

the spots well, neu 
tralize the acid with 
household ammo- 
nia, and wash them 
with warm water. 
In connection with 
this much used 
process, permanga- 
nate of potash, a 
other invaliable 
stain for the “ane 
tiquing" process, 
frequently serves foF 
siving colors, 

In place of fuming 
foak, it can be dark- 
ened simply by 
brushing it with 
Tiguid ammonia or 
bichromate of pote 


ash. New oak, when made up, can be aged by. 
whitewashing it with fresh lime, which should 
be brushed off well ater it is dry. Linseed oil oF 
‘wax is then rubbed well into the grai 
coats of a strong solution of washing soda will 
sive a somewhat similar result. 

Another antique finish is the so-called “Sugi” 
treatment of cypress. The Japanese have for 
ages used driftwood in making beautiful pieces 
of furniture. 


Several 


‘The surfaces of the wood, being 
(Continued om page 108) 
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TYPED WORDS ARE WINGED WORDS! 


Js_surely as are words casily written and pleasurably read. 


work, the womans Social activities—words play 


the boy's study, the man’s B is buile by the makers of the world | ¢ 


UNDERWOOD TYPEWRITER COMPANY, INC, UNDERWOOD BUILDING, N.¥. 


UNDERWOOD PO RTABLE 


Better Shop Methods 


How Expert Mechanics Save Time and Labor 


Sturdy Bench Shaper Cuts Production Costs 


By Joe V. Romig 


NY machine shop, however small, is 
incomplete without a shaper. Even 
the experimental shop should have 
aper for the machining of flat surfaces, 
‘Much of the work done nowadays on the 
shaper was once done by chipping and 
filing. Rather than go to the expense of 
buying a bench shaper, the mechanic in the 
‘small shop can make one of his own that 
will be a sturdy, truerunning machine, 
with plenty of power to take good cuts. 
Tt will also be very accurate, if pains are 
taken with every detail in’ building it. 
‘This 6-in, rank 
shaper was designed 
to eliminate as 
much troublesome 


one 


and expensive ma- - 


chine work as. pos 
ible, Use is made 
of cold rolled. steel 
flats, which are pro 
curable at any a 
sales company's 
Store, for most. of 
the ‘necurate  sur- 
The only 
required. is 
‘worktable, 
which cannot be 
ade out of stock 
shapes because of 
{te peculiar form. 
"The shaper has a 
variable stroke of 
from 2 to 6 in. in 
Tength, and the ram 
can be placed in any 
position by. means 
of « clamping yoke 
+ member. The head swivels and can be 
fot at any angle for do 
work, A novel arrangement permits lock- 
ing the head firmly in any of its angular 


an tee 


see ol 


the power necessary for heavy cuts and 
three speeds are available for the efficient 
operation of the tools. A !4-hp. motor is 
‘strong enough to run this machine, the 
drive being throughout an overhead coun- 
tershalt. 

In constructing the machine tool, a 
piece of 10-in. channel iron ix cut for the 
frame, ax shown, and shaped off true to 
bbring the two outside faces parallel and 
square with one another. This channel 
iron, as well as the steel flats, can be 
bought for a few cents a pound. A piece 
‘of 34 by 5 in. cold rolled steel should be 
bought in one piece, 60 in. long, so that the 
builder can cut it to suitable lengths, as 
required. 

‘Test all flat stock for straightness and 
parallelism of sides. If out of true, 
straighten it with files and scrapers and 
ccheck with straight edge and micrometers. 
A front and rear are cut, drilled, and 
‘countersunk, and are then attached to the 
channel iron frame piece with flat head 
screws. Make all countersinks deep 
‘enough, so that the flat screw heads will 
‘seat about 1-32 in. below the surface of 
the fat. To insure all screws being seated 
perfectly, tap on the screwdriver with a 


hammer and pull up dead tight. The 
front and back plate must line up exactly 
right, as the ram bearings are carried in 
these two pieces. 

For the base, two pieces of angle iron 
are bolted to the channel, spacers being 
‘used to fill in the opening of the channel, 

‘Bearings for the ram are made either of 
Babbitt metal or a good grade of bronze, 
‘They must fit snugly in the two holes bored 
for them in the front and back plates. 
‘These bearings are held in place with 
Min, screws, 

‘The ram is a single piece of 1}¢in, 
square cold rolled steel, carefully checked 

‘for size and straight- 
ness. ‘The front end 
is turned down to 
134 in, diameter and. 
la threaded as 
shown on page 86, 

‘The head is built 
up of $4 by 2 in. 
flat stock, The slide 
plate is bored and 
threaded to fit the 
nove of the ram, 
‘The clamping ar- 
rangement is shown 
in detail, A héle is 
drilled to one sid 
fof the center Hin 
1d two saw slots 
at right angles. to 
fone another con 
nect this hole with « 
the threaded bore. 
A. screw neatly 
placed in the center 
‘of the piece tightens 
‘against this weak- 
ened portion of the 
threaded bore and clamps the lug against 
the male threads on the ram nose. 

‘A piece of 1s by 2 by 214 in, forms the 
sliding base of the clapper box. This is 
hheld to the alide with angle iron stripe, as 
shown. It is drilled and tapped for the 
‘vertical feed screw, and is also counterbored 
slightly for the reception of the boss on 
tthe rear side of the clapper box proper. 

(Continued on page 87) 
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THE SIXTH SENSE OF INDUSTRY 


COS ésnnpfrature 


If sense of “‘taste”’ 
sufficed the canning industry! 


If the fitness of cooked food—its the usual senses for knowledge that 
readiness for canning—were gauged ents have re: 

i its taste, then ptomaine 
ig would be'a scourge of the 
race instead of a rare oc- temperature control, possible 
currence. T : successful by Tycos Instruments, plays its 
food preservati part 


we. wee th It is a tribute to the accuracy of 
‘ition Tycos Temperature Indicating, Re- 

- cording and ig Instruments 
that the use of successfully canned 
goods is worldwide today. It is 
i it that T'ycos Instruments: 
~ tandard of 
ries every~ 


foods steri 


SIX SENSES 
Seeing 
deeling 
Hearing 
Smelling 

VJasting 

an 

Tycos 

Temperature 

Control 


wel 
at which 
erilized to insure 
This can- 


four business: 

ipped with the 
ainly among. the 

8,000 different types of instruments 
e Tycos Line are the ones exactly 

suited to your needs, Zi 

ire prepared to 

sta Lit 


of industry—Tempe 
e possible by 


etity Companies 


Sanit Sloe, 


Your dealer will show them to you, 
any of the above, 


lus, on a postal, for booklets on 


F¥icos snd the MEDICAL Froteston 
sepia ots 


Taylor Instrument Companies 


ROCHESTER, N. 


IPR Ed 


Tycos 


INDICATING - RECORDING : CONTROLLING 


Popular Science Monthly 


Valve Grinder 
No. 747 
4 Price, $5.00 


= —? 


A new, easy-to-use 
valve grinder 


HIS new improved Valve Grinder is 

making a big hit with automobile 
‘owners everywhere. Simplicity of oper- 
ation is the big feature. 

Each upward stroke and each down- 
ward stroke of the operating handle gives 
1-1/2 complete revolutions of the spindle. 
‘This makes easy, short, quick reciproca- 
tions, long reciprocations, or advancing 
reciprocations. 

This new Valve Grinder is furnished 
with an extension that gives 5 inches 
additional length when desired—thus 
making a total of 1-1/4 inches below the 
ear. 

‘The leverage obtained through the long 
operating handle and transmitted through 
‘ ball-bearing spindle makes grinding an 


casy job. Blade fits either slotted or 
spotted valves. Hardwood handles, ma- 
hogany finish, 


Length over all without extension, 12-1/4 
inches; length over all with extension, 


Me. Punch says 
"Believe me, that 
now Valve Grind 
or will make any 
automobile 
owner his own 
mechanic.” 


17-1/4 inches; weight, 1-3/ 


pounds. 


1499 other good tools 
Remember, this is but one of a big line 
of 1500 Good Tools—all made by skilled 
toolsmiths of long experience. 
Send for catalog No. 15 which describes 
and illustrates other Goodell-Pratt Tools. 


GOODELL-PRATT COMPANY 


Greenfield, Mass, U.S.A. 


GOOD TOOLS 
__| 


Barr 


| Cheaply Made Shop Truck 
Handles Heavy Material 


GIMPLICITY and cheapness of construc. 
tion are the features of the small shop 
truck illustrated. The idea originated in 
a Washington, D, C., auto repair shop, 
where the truck is “used for handling 
motors, transmissions, axle assemblies, and 


HOP METHODS 


4, 
“Shichi ants baseline 


the like, Being low, itis 
for hauling heavy mater 

‘The body is made of two onk planks with 
heavy battens at each end. ‘The combina- 
tion rack and handle at each end is made 
from a single bent pipe attached with floor 
flanges. 

‘The wheels are turned from two old 
ears, the hubs being undercut to engage 
fingers on the special form of hangers used. 
‘They are of strap iron.—F, L. M. 


larly Rood 


Drilling and Tool Setting Gage 
Placed on Lathe Tailstock 


A DRILLING gage on the top of the 
lathe tailstock spindle bas been a 
reat help to me in my work. By starting 
the drill with the apindle set at the first 
mark, I am able to know at any time the 
exact depth of the hole as the work pro- 
‘greases without having to stop the lathe. 

‘The tools required for making thia gage 
are a 6-in. steel rule, dividers, center punch, 
cold chisel, ham- 


mer, and ein. CL, 


tueed acl soa 
aA 


dies numbered 
Saree time in, drilling and 


from 1 to 4. 
Take the tail 
‘iting Tate tosie 


stock spindle 
completely out of 
the lathe and 
transfer the inch 
marke by eighths from the rule to the 
center of the top side of the spindle by 
using the center punch and following it 
‘with chiseled cross lines. ‘Then stamp the 
inch numbers as shown. Smooth the raised 
edges carefully with emery so that spindle 
will not bind when run in the first time. 
Another aid is a short chiseled line with 
center punch dots on each end located on 
the side of the spindle exactly opposite 
tthe center of the lathe. This forms a fine 
gage for setting compound slide-rest cutters 


| at the proper height.—J. M. Rouston. 
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BETTER SHOP METHODS 


Sturdy Bench Shaper 
‘ontinued from page 84) 


‘The clapper box is made of thicker steel 
and has a boss turned on ite rear face. 
‘Two slots on a radius allow the clapper 
box to be swiveled for clearance on the 
return stroke when working on vertical 
faces. Two 5/16-in. serews with a fine 
thread clamp the box firmly in place. 
‘The clapper is drilled and tapped for the 
threaded end of the toolpost, and shoud 
be a neat swinging fit, without any lost 
motion. A taper pin holds the clapper in 
place in the box. Clamp the box and 
clapper together when drilling and ream- 
ing the hole tor 
the pin, The 
ball crank han- 
dles can often be 
picked up in the 
‘shop from worn 
‘out machinery. 
The drive is 
through a belt to 
a three-step cone 
pulley, then to 
the 16-tooth 
pinion, of 12 
pitch. ‘This in 
turn operates the 
big, gear of | 9b 
teeth, 12 pitch. 


‘These gears are steel with a face wide 
enough to allow machining down to the 
sizes shown. The pinion is keyed to its shaft 
land the cone pulley ean be fastened by 
taper pin driven through both shaft and 
pulley. A bronze bearing for the shaft fits 
into a bored hole in the side bearing plate. 
‘This plate is made of steel or iron and 
screwed rigidly to the edges of the two end 
plates. It is important to lay out the 
centers of the two bearing holes accurately, 
as the proper working of the gears depends 
‘upon their meshing correctly. 

‘The crank gear is slotted in the web for 
‘the reception of the erankpin, as shown. 
A-special shaft with an integral flange must 
bbe turned up for this gear. Gear and shaft 
are fastened together with flat head screws. 
‘The flange must be faced off on one side, 


tinued on page $8) 


Seven Tool Uses 
at the price of a 
single tool 


The Starrett Combination Square 
forms one of the most convenient 
and useful tools ever devised for 
machinists and mechanics. 


Combining as it does the uses of 
a rule, square, miter, depth gage, 
height gage and level, it permits 
more rapid work on the part of 
the user and saves littering up 
the bench with a number of 
necessary but seldom used tools, 
Not the least remarkable feature 0” 
this remarkable tool is the price—it's 
about what you'd pay for one of the 
seven tools it supplants. See this tool 
at any hardware store. 

Fully described (with 2100 other 

fine precision tools) in the Starrett 

Catalog No. 22‘*W” free on request. 


Write also for the Supplement 
showing the latest Starrett Tools. 


THE L. S. STARRETT CO. Lt 


The World's Greatest Toolmakers 
Manufacturers of Hacksaws Unescelled 


ATHOL, MASS. 


a 


e Files that 


at work sharpening harrow disks, 
cultivator teeth, saws, garden tools; 
shaping and refitting parts in over- 
hauled motor cars, trucks, gas engines 
and pumps. 


For every filing purpose, there’s a right 
NICHOLSON File. A file which, 
because of finer temper, greater uni- 
formity and keener cutting, has won 
the confidence and respect of the 
best workmen. 


1 Uses NICHOLSON Mill Bastard File 
for sharpening harrow disks. 
‘You'll fed many uses for NICHOLSON 


‘Wooxl Rasps in constructing hen houses 
or cold frames 


3, Keep NICHOLSON Tungsten Point and 
Superioe 


NicHOLson FiLe Co. 
| PROVIDENCE RAUSA. | 
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Sturdy Bench Shaper 


facing the slot, in order to allow the erank- 
pin to come back as far ax possible. A 
collar, pinned to the drive gearabafe, holds 
it in place. 

‘The yoke is a solid piece af steel, shaped 
to the size given in the details, Care 
should be tuken to machine the Interior 
surfaces af the slide to a high finish $0 a8 
to reduce wear und frietion at this most 
important place. | 

By having the yoke fastened to the ram 
bby asingle serew, the ram can be placed 
where desired, and can be extended beyond 
its usual range, as when planing a surface 

th than its rated stroke, and 
aking a double hiteh at a surface, 
the working stroke takes placo in 
cone half of the whole revolution, the center 


1 front aly 
pone 


‘of support has been shifted, so as to make 
all strains central ay far an possible. On 
the return stroke, the pin overcomes only. 
ight and resistance of the ram itself 
and works in the lowered end of the yoke, 
| which is the farthest away from the sup: 
| sort 
| The pin block should be fitted neatly to 
and slot and should be made of 
Under the point of the 
the yoke, place a thin 


ring the accurate surface of the side of the 
‘The table alide is built up throughout, 
‘A. plsee & by 636 by 96 Sn, orcia the mate 


part. This is drilled and tapped to the 
sizes given, and care must he taken to 
adhere strictly to dimensions, Angle 


pieces and eap screws hold the worktable 
slide or rail in place. Two pieoos 3 in. 
square are used, together with flat 44 by 
in. pieces to form the aliding box bear- 
ing. The screws are countersunk through 
the one piece, tapped and screwed through 
‘the \j-in. square pieces, paged through 
Arilled holes in the thin plates, and finally 
clamped with nuts on the outside. ‘Thix 
leaves a space on either side in which a 
thin braaa ahim is placed, which ean be 
adjusted with the serews to square up the 
slide and take up wear. 

The manner of holding the table is just 
the reverse of the usual practice, | In this 
design the rail is made to travel through 
the slide and carries the worktable clamped 
to its front face. This arrangement gives 
great strength and makes it possihie to 
use and maneuver the relatively large 
worktable. By having a large worktable, 

wad page 80) . 


May, 1923 


BETTER SHOP METHODS 


Sturdy Bench Shaper 
(Continued from pase 88) 


jobs that usually would stump machine 
of this size ean be don 

‘The feed arrangement is mounted on two 
standards, as shown, and permits the travel 
of the table in either direction to a distance 
of 814 in, or a total travel of 7 in,, which 
{is ample for a machine of this size. 

‘The table itself is a casting made over 
1 simple pattern, and it should be shaped 
up true and square. It is clamped to the 
table rail with cap serews, and several | 
dowel pins keep it from shifting. To | 
hold the work, many equally spaced holes | 
should be drilied and tapped in the upper 


zt 


Wad 
\Eib hone 


surface. A convenient size in 3 
the holes, spaced 1 in, apart. Count 
slightly to prevent burrs. A small vise is 
‘@ neceasury attachment for any shaper, 
and this can be clamped to the top face 
of the table in any position, 

A bronze nut should be fitted to the rear 
of the table rail to engage the feed screw. 
‘An elevating serew that runs in a nut plate 
fastened to the bottom of the front slide 
plate, elevates and lowers the slide and 
rail when the clamping acrews on the rear 
of the back plates are loosened 
per should be mounted on the 
‘tolid workbench, and the coun- 
tershaft ean be mounted on the wall in the 
rear, Belts of 1 in, are sufficient for driving 
‘the machine. 

Strong and rugyed, accurate and tru 
this little shaper well repays the builder 
through the variety of work it turns out. 


Turret for Shaper Saves Time on 
Duplicate Work 

A. TURRET for the shaper that saven 

time in changing tools when turning 


out duplicate work, may be made as 
shown. It holds three tools fastened with 


jerews, and when one shaping opera- 
is completed, the locknut is loosened 
| to permit the turret to be turned so as to 
[ bring!another tool in position.—L. G. 


There’s fun 
in using a Good Brace 


‘There's real enjoyment in seeing the chips curl up 


and fall away, fun in making things with your 
‘own hands. More than that—there’s mental re- 
laxation from a long, hard day's work as well. 


A Stanley Bit Brace is made for sturdy work by 
craftsmen who have received their training in the 
school of experience. 


Stanley tools as shown in our No. 34 Catalogare 
well known for their dependable quality and work- 
manship. A copy of the catalog will be sent to 
those interested or see your hardware merchant. 


Stanley Tool Assortments 


‘The same tools that carpenters 
hhave used for years are now sold 
in Cabinets, Chests and Boxes. No, 
903 Cabinet is shown at the left. 
Write for folder "7-#,” ilustrating 
hese cabinets. 
THE STANLEY RULE 
& LEVEL PLANT 


THE STANLEY WORKS 
New Britain, Conn. 


STANLEY 
TOOLS 
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TOOLS You CAN RELY ‘ON 


You'll find that most mecha 


¢ Brown & Sharpe Tools be- 


cause they can rely on them. These tools have the accuracy and 


dependability. buil 
that your work will be correct, 


in them that gives you complete confidence 


The more good, accurate tools 


you have, the more good, accurate work you can produce. 


You Can RELY On Brown & Sharpe Micrometers 


The addition of a Brown & Sharpe 
‘Micrometer to your kit gives you a reli 
able tool for accurate measurements, 


The eare and skill used in making the 

screw, fitting the spindle and gra 

ing the thimble and sleeve are features 

which make every Brown & Sharpe 

Are you acquainted with the No, 607 
jew Tools by Brown & Sharpe”, for 


Micrometer an accurate, dependable 
twol,, a 


Micrometers of especial interest to the 
garage mechanic are the No. 35 which 
feasures all pistons from 2" to 6" by 
thowsandths of an inch and the No 270 
Tubular Inside Micrometers for ac 
curately gaging cylinder bores, 

Micrometer Depth, Gauge and other 

ery close limit job? 


Write today for Catalog No. 28 


BROWN & SHARPE MFG. CO. 
Providence, R. I., U. S. A. 


BROWN & SHARPE TOOLS 


COMBINED 
GRINDER 
BUFFER 


525% 


.p-A.C, Motor 6 in. Norton 
Wheel and 7 in, Cotton Buff. 


Motor Alone TS 


by koi eye, 


Treader ew 


Our money- 
back guarantee protects you. 


Write for Bulletins describing these ond 
Other sizes 


NORTHWESTERN ELECTRIC CO. 
498 So. Hoyne Ave., Chicago, Ill. 


QUIET WATER 


A QUIET seas iss wonderial pace 
a lasypeddle canoe I 


‘As "OU Tow 
tele es 
sd light = 


OLD TOWN CANOE CO. 
1395 Main St, Old Town, Maine, U.S. A. 


“BETTER SHOP METHODS 


Prize-Winners Reveal the 
Secrets of Their Success 
JUST vist tf ability makes 


‘successful in. shop work 
Tevealed strikingly by the prise-wi 


Moers. 
‘The prizes have been awarded as 

fallones 
FIRST PRIZE, $30 Edgar 
Jam 


or 


Porutan Science 


& 


Mitchell, Huntaville. Ala 

SECOND PRIZE. 
Ellis, Memphis, ‘Tena, 

THIRD. PRIZE,” $10: L, Mal- 
Ikovaky, New York City, 

“The” contributions gf thewe 
men give, with extraordinary vividness, 
the metheds by. which they have in: 
creased their earning. capacity, and 
Sere up from the battom to me- 


chanical positions a 
Tiny ane wl be be’ publohed: next 


three 


space. per 
| |] respects the mont exceptional of 
| || the “contributions, but in. each case 
the writer, who ix well known in, shop 
circles, asked that his ‘name. should 
‘pot be published. It was therefore 
to award prizes, under the 
sce of the conten oho me 
messages are 100 helpful 

{and inspiring to be ignored, 
serien of articles points the way 
to mucceos for every mechanic, and 
represents. the, most succesful atep 
yet taken by this department to. pro- 
‘mote the cause of better shop methods. 


Adjustable Stool for Shop Bench 
A SHOPMADE bench stool that ie 
adjustable to both height and dis- 
tance from the bench is a special feature 
of the shop equipment at a machine sh 


tthe Washington Navy Yard. The atop 
foreman found that increased’ production 
resulted in providing stools for mechanics 
aa fae bee 
NSE ve ichter tank 0 
Tm iting and 
ae ee 
i ploe tangn 
suppers avers 
= Te otpe, 
Pere Gh which it hat! 
CORRE To 
CONTSTARYS |) other end and 
beer 3 lagacrewed to 
BEA (U J§ thebench, The 
nity sexe support 
| Sate 


aa le eS 
elgg Si se ed 


‘The atogl tune under the 
Teach then not tne 


height desired 
by means of 
two collars with pins. The bearings of the 
seat bracket are simply pipe tee connec- 
tions drilled out 0 as to slide and tum 
freely on the standard. 

The wooden seat is 12 in. in diameter 
and fitted with a flange, pipe nipple, tee, 
and setserew. This allows the seat to be 
adjusted in and out, and it ean be swung 
under the bench when there is no necessity 
for using it—G. A. 
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Heat Properly Applied Reduces 
the Pipe in Cast Ingots 


Y USING “hot top” rings, like those 
shown at A, as well as heating the 
inside of the molds before pouring the 
ingots, and heating them outside before, 
during, and after pouring, the defects or 
pipe in chromal (which is 80 per cent nickel 
and 20 per cent chromium) ean be reduced 
one third. Only 10 per cent of each ingot 
needs be eropped off to get rid of the pipe, 
whereas ordinarily it is necessary to crop 
80 per cent from the top. This is a saving 
of 20 per cent in the length of the ingot. 
‘The apparatus usod is just as applicable 
for other metals or alloys, as chromal has 
practically the same shrinkage as steel, 
brass, or bronze. 
‘The molds shown are for casting ingots 
4 in, square and 2 ft, long. ‘The hot ring 
Ais an iron casting & in, in diameter and | 


‘The mol sl heated before pouring 
Ted Hept oe Garing and cfter pouring 


8 in, long, lined with molding sand and | 
baked on’ top of the induction electric 
furnace in which the metal is melted. ‘The | 
Innides of the molds are made as hot as | 
possible by locating the gas burner B 
directly over them and shooting gas flames, 
into them. Pipes C are then placed so 
that the gas flames will heat the outside 
of the mold, | 

While this is going on, the pouring ladle 
fa filed and skimmed. ‘The gas burners B 
are then removed and the hot ring is placed | 
in position, ‘The pouring funnel D is 
placed on top of the ring and the molten | 
‘metal is poured, ‘The burners C keep the | 
outside of the molds hot until the ingots 
fare comparatively cold. ‘The pouring 
funnel D is molded from graphite and 
baked on top of the melting furnace. 

At E and F are shown small blowers 
directly driven by i-hp. motors, which 
mix the gas with air and give ita blast 
‘that drives gas flames down into the ladles 
to dry out their linings. Pipe G delivers 
fone of the flame blasts.—E. F. Laxe, | 
Detroit, Mich, 


Cracks in Castings 


"To PREVENT a crack in a casting from 
‘extending, the usual practice is to drill 
a hole at each end, but this frequently fails 
because the holes were not drilled in the 
proper place, 

In order to determine exactly how long. 
‘a crack is, cover the surface with a mix- 
ture of equal parts of kerosene and oil. 
Allow it to stand for a time, wipe the 
surface clean, and brush on the white- 
‘washing mixture used when laying off lines. 
‘The crack will show up as a clearly defined 
yellow streak.—A. C. 


How Men Get 


Those clean, white teeth you see 


[Not ong ago beautiful teeth were seen 
tess often than now. People did not like 
to show them. Now everywhere you see 
teeth that shine. 

‘The reason lies in a new teeth-cleaning 
method. Make this free test and see what 
it does for you. 


That cloudy film 


Your teeth are coated with a viscous 
fim,” You can feel ft with your tongue. 
Te clings to teeth, gets between the teeth 
and stays. 


was perfected, based on modern research. 
Those two great film combatants were 
embodied in it. 2 

‘The name of that tooth paste is Pep- 
sodent. dentists the world over 
‘how advise it. Millions of people in some 
Fifty ations use it every day. 


Kills acids, too 
Pepsodent also multiplies, the alla: 
linity of the saliva. That is there to 
neutralize mouth acids, the cause of 
tooth decay. 
Tt multiplies the starch in 
the saliva. That is 


‘aliar thas 
mene 
arab grit 


Avoid Harmful Grit 


there to digest starch 
deposits on teeth 
which” may. ot 
Ferment and form 
acids. 


Thus Pepsodent 
gives manifold effect 


to cause decay. Germs breed by millions 
in ft, and they cause many troubles. 


Very few escaped 
Under old methods few escaped these 
troubles So dental ectence searched for 
ways to Bight that fle. Two ways were 
Yound.” One acts to curdle fim, one t0 
femove it and’ without any “henmfl 
ouring. 

[Able authorities proved these methods 
cfctve: Then a nowtype tooth paste 


Pepsadent 


The New-Day Dentitrice 


‘A scientific film combatant, which 
whitens, cleans and protects the teeth 
‘without the use of harmful grit. Now 
advised by leading dentists the world 


to these great tooth- 
protecting agents in the mouth, 


Learn what it means to_you. Send 


the coupon for a 10-Day ‘Tube. Note 


10-Day Tube Free “ 


‘THE PEPSODENT COMPANY, 


This plane always makes shavings— 
even across the grain! 


ANY a plane will cut smoothly with 

the grain and when the grain is 
straight and true. The test comes when 
you push the plane across the grain. 

But the Sargent Auto-Set Bench Plane 
always makes crisp shavings, always cuts 
clean and true—even across the grain. 
Its cutter of chromium alloy steel never 
chatters, so rigid is the mechanism. And 
it holds a keen edge through the most dif- 
ficult work. You may remove it, when 
sharpening is necessary, and replace it 
without disturbing the adjustments, 

For the finishing touches to your crafts- 
manship, use the Pocket Plane and the 
Steel Block Plane. They are handy, small 
in size and ax dependable as all Sargent 
tools. = 

See these planes at hardware dealers 
everywhere. 

Full information is contained in the 
Sargent Book of Planes, which will be 
Sent free upon request. 


SARGENT & COMPANY 
50 Water Street New Haven, Conn. 


eee DIAMONDS 
Here at 607 | 


ses 
Tooth Brush pro phy" 


tooth 
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How a Pattern Maker Can Keep 
His Bench Top True 


“THE machinist is supplied with angle 
plates, surface plates, faceplates and 
all sorts of work-supporting and work- 
holding fixtures. ‘The pattern maker is 
usually fortunate if he can find enough 
clearance at the end of his bench on 
‘which to build, square up, and measure his 
patterns. 

If his bench is at all warped or twisted, 
it will not serve properly for this purpose. 

Fastening a pine board on the top of the 
bench is a practice common among pattern 
makers and the board can be dressed when 
required. This, however, is not a good 
plan, because the air circulates only on the 
‘exposed surface of the board. ‘Today the 
board is dressed by hand straight and true; 
tomorrow or the next day it in twisted and 


Tye types af bench 
SRS ene ah 


hollow in the center, ‘The change is per 
haps not noticed until a mistake hus been 
tern, 
neh top that I know of is 
made aa shown, It is a pine plank 16 in, 
wide, 6 ft, long, and 134 in. thick when 
dresed. Between it and the bench top 
are maple strips 14 by 2 by 16 in, spaced 
not more than 12 in, Wider spacing 
low a spring in the plank when pat 
terns are being nailed, ‘The plank i 
fastened in place with screws and given a 
final dressing. A bench fitted up in this 
way will remain straight and true, 

Another fine pattern maker's table cone 
sists of 1 pair of wooden horses built extra 
heavy and strong. ‘The tops of the ercss 
rails are level and parallel. The top is 
made of three pieces of 2-in. pine dresed 
flat and true and held Jocsely in position 
by dowel pins that are tight in one plank 
tand loose in its companion. A maple key 
is driven into dovetails cut in the planks, 
so that when the three planks are assembled 
and squarely fastened together, the top 
‘surface is flat, true, and cut of winding. 

‘When the ‘top requires redressing, all 
that is necessary is to drive out the maple 
keys, pass the planks one at a tine through 
the planer, and assemble them again, all 
of which cin be done with very little labor 
and in the shortest pessible time. 

‘One of the ir-portant details in connec- 
tion with the recressing of the table top is 
to do the work just before the knives in the 
planer are taken out to be changed or 
sharpened. 

Seven years ago I made up a bench and 
worktable as described and they are still 

| giving good service—M. E. Duca, 
Kenosha, W 


Cuancoat. rubbed on a partly worn file 
will make it bite better. 
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e BETTER SHOP METHODS 


Three-Jaw Chuck Used for 
Boring Eccentric Holes 


‘OLLOWING customary machine shop 
practice, I have always used a four- 
chuck for holding work to be bored ec- 
centrically, until I discovered that it was 
very easy to do the same work with a 

three-jaw chuck. 
The work being laid out as shown, bring 
‘up the tailstock center and open the jaws 


tus of the proper diameter, work 


By using. 
‘Sam'fpetally ie chute eccemtrtealiy 


of the chuck ao that the work drops down 
between the two lower jaws until the center 
punch mark of the hole to be drilled comes 
in line with the center of the tailstock. 
‘Then measure the distance from the 
top of the work to jaw A, place a 
plug, B, of a diameter equal to that dis- 
tuned, between jaw A and the work. This 
will automatically serve to clamp the work 
in the correct position and is 
enough for any job not important 
to require a center tester for truing up 
the work. OMERTS. 


8. L. 


Tools Are Readily Accessible in 
Unique Inclined Toolchest 


GINCE the speed with which a job is 
completed depends considerably on 
the accessibility of the tools, a well ar- 
ranged toolbox is certain to 

nbor. The box illustrated, 
by an automobile service station with a 
reputation for speed and thoroughness in 
japported on an inclined 


One advantage is that practically every 
tool in the box is visible across the width 


thls chest, tools and supplies are 
Tit ted tae bones teas 


of the shop. Another is that a special 
Place is provided for each tool, so that the 
absence of any one is noticeable. This 
reduces the loss of tools, In addition, the 
‘box has small compartments for split | 
otters, taper pins, lock washers, screws, 
and nuts.—F. L. U. 


(OME TO CHICAGO—the Electrical Center of the World— 
1 pay your railroad fare from any place in the United States, 
Grasp this opportunity to see the country at my ex] 
Don’t stick in one spgt—travel—yet experience, Come to Coyne 
learn electricity in 3 months. Fit yourself for a big paying job. 
The largest electrical school in the country specializing in elec- 
trical instruction only. 


Learn Electricity 
In 3 Months 


Get a complete training so you can make big money as Power Plant 
‘Operator, Superintendent, Telephone man, Construction worker, 
auto, truck oF tractor electrician, battery man, radio expert, or 

can go into business for yourself as electrical contractor, dealer, 
auto ignition or battery expert and make from $3,000 to $20,000 
ayear. Hundreds of our graduates today are making big money 
and you can do the same if you grasp this opportunity—act now. 


Great Shops of Coyne 


Nobooksoruselesstheory.You Radio Course Free. We include the 
are trained on $100,000 worth flowing fce withthe regular cours: 


I) A couples couse tt eunserock 
of electrical equipment. Every-\") andvractorclecrciey and sisregs 


thing from door bells to power Dotteries. Greatest outlay of auto, 
plants. You work on movors, __ fiegutland bx equipment 
generators,house-wiring,autos, (2) Course in Radio—the marvel of 
batteries, radio, switch-boards, ths, 48. Constructing, invalling 


power plants—everything to pehcapiria Se 
make you an expert ready to (3) Life membership in the Comme 
steprightintoapositionpaying SP Tcaura iar father’ oun 
from $45 to $100 a week. 


st any time in the future. 
arn Wile Yo Les We hg students to secure 
jobs to eam a good part of their expenses 
‘dhs ade 


SEND Se 


B. W. Cooke, Pres. 


W. Hann 


Adéres 


COYNE ELECTRICAL SCHOOL 
Dept 145, Chi 
‘Dear Sir: Please nnd me fee your bi eatax 


(Free Railroad Fare and {wo extra courses: 


You’ve got it all 
in “HANES” at $1.00 


5 Big HANES Features 


4 Manes crotch lap buttons sown! te 


‘etn the lew 


anes large, roomy armbales ape is 
leat ot tartet under, “Can't cae ot rp 
(te te tice that veal wear, 


Hanes webbing belt guaraste) 2hret 

Htc writing instend ot singe era, 

fe mre laity and ener treet 
ally sewed to Qrevet fam tal 


Berpetid 
‘That trans aed 


aly" beee i ln 
"Sethe amt 


mr ge ‘ott thichneaes ot 
Pagal instead castomary 22 No patch 
ted 


Hanes wide, ful-lgngth nese cut 50 a5 
tains grated freedom witout binding 


Full Cut 
UNION SurTs 


HAT we put into “Hanes” Athletic Union Suits for $1.00 

cannot he duplicated anywhere near the price! As manu 
facturers we know this; you will prove it when you personally 
understand the comfort, workmanship, material and service that 
“Hanes” hands out! 

Check up “Hanes” in comparison! We tell you “Hanes” is 
made to meet the world! Examine every detail from the quality 
ff the nainsook down to the four thicknesses of material that holds 
the crotch lap button! “Hanes” is generously full cut and allows 
for the hardest work and play. Every strain-point is reinforced! 

Put the youngsters in “Hanes” Athletic Union Suits—they give 
such wonderful service. 2 to 16 years, in sizes 20 to 34. 

HANES GUARANTEE: We guarantee Hanes Underwear 
absolutely—every threat, stitch and. bution. We guarantee to 
Feturn sour money or xive garment if any seam breaks. 


If your dealer can't fit yo hs 
“Hanes” Underwear, write ue immediately. 
P. H. HANES KNITTING CO., Winston-Salem, N. C. 
New York Office, 366 Broadway 


Not: Winter. Wear Mores Winton 


Kellogg Radio Equipment for Better Results 

The Kellogg rheostat is of simple design, 
hay but one m 

It is so arranged that a maximum contact 
surface is provided, making perfect contact. 
To assure perfect current to the most crit- 
ical tube, the rheostat operates on the half 
turn of the resistance element. 


No. S0L.....c.eescsenenaseene Binh $LSO 
hs Ask your dealer for Kellogg Radio Equipment 
No, 

Use, Is the Test 


KELLOGG SWITCHBOARD & SUPPLY COMPANY 
‘cHICAcO 


Popular Science. Monthly 
| a 


Ladder Scaffold Simplifies Work 
of Painting Factory Windows 


N PAINTING the windows of a two- 
‘story mill, we use the ladder platform 
illustrated. ‘The ease and speed with which 
this can be moved is remarkable and 
has repaid the 
cost of construc 
tion many times 
The. ma 
frame ‘of 
platform is made 
‘of two pieces, 
by 3 in, by 4 
and one piece 2 


aOP METHODS 


by 4 by4 ft.6 in, 
‘The: platform, is 
8 in. wide and 
the cross mem- 
ber, whieh ex- 
tends 8 in. on 
cench wide, is held 
to the ladder by 
cin, hook bolts 
‘Arope fastened 
over a smal! 
pulley in the top rung of the ladder rals 
and holds the platform when the ladd 
is moved from one window to another. 
DoNaL C, Haxotn, Avoca, Pa, 


How to Color Steel Blue 


OLISHED steel articles, if smooth and, 
clean, may be given a blue finish by 
pineing them in heated charcoal, 

‘The charcoal is powdered and placed in, 
‘box of steel or iron plate. The atool being 
blued must be taken out from time to 
time and dusted with finely powdered 
whiting. When the desired shade of blue 
is reached, the piece in removed and 
Jowed to cool; it is then cleaned and oiled 

When the danger of warping throug 

| heat must be avoided, the steel in first 
cleaned thoroughly’ 
4 solution of 10 pi 


shade, wash It thoroughly with wart 
water, using a soft loth; then wipe it dry’ 
Finally, rub it well with linseed oil,—F, I 
‘Sweer, Waynesboro, Va, 


Milling Flutes with Two Cutters 


IN CUTTING flutes on a reamer oF on 
any eylindrical surface, the usual pric 
tice is to machine one flute at a time, By 


rigging up a milling machine as illustrated, 
the time can be cut nearly Sn two. 
‘A regular dividing and two 
| cutters are placed on the main apindle of 
‘the machine, 20 spaced as to cut out both 
sides at the same time, This is a simple 
farrangement, but it has been a money 
saver for the firm using it—J. H. Moons, 
‘Toronto, Can. 


| 
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BETTER SHOP METHODS 


Setting Angles with Combination 
Square and Disk 


JN SETTING up angles where absolutely 
‘accurate results are not needed, an 
ordinary combination square is often used 
with a disk of known diameter. 

‘The head of the square is set on a point 
found by multiplying the radius of the 
disk by the cotangent of half the angle 
wanted and then adding to this the radius 
of the disk. ‘The cotangents of the degrees 
‘and minutes are in all ordinary machinery 
handbooks. Any inaccuracy of this pro- 


tat the nearest scale fraction and is small 
enough to make the method practical 
where the precise accuracy of the sine bar 
{is not needed. 

For exampie, if the angle wanted is 20 
degrees, 12 minutes, and a 3-in. disk is at 
hhand, the only question to be solved is 
‘where to set the head of the square on the 
blade. If the required angle is 10 degrees, 
6 minutes, the cotangent of which is.61397, 
multiplying this by the radius of the disk 
or 1,6 gives 8.420955, To this is added the 
radius of the disk, or 1.6, giving 9.920 or 
9 28/25 in. ‘This is the distance at which 
to set the head of the square.—Hunny 8. 
Lanapy, New Haven, Con 


Lanolin Conquers Skin Troubles 
Common to Metal Workers 


[ANOLIN, oF equal parts of lanolin and 
‘cantor oll, rubbed on the hands and 
forearms, will’ prevent the more or less 
common’ skin affections known as “oil 
ache" that result from constant contact 
in the shop with cutting oils and lubri- 
eating compounds. 

‘The United States Public Health Service, 
which has mi i 
‘causes and prevention of such skin troubles, 
reports that in plants where the lanolin 
preventive was used, all cases of this type 
of skin trouble disappeared in a short time 
‘and that no new cases occurred. 

It is recommended that each workman 
before starting his day's werk, wash his 
hands and forearms thoroughly with warm 
water, using a sawdust and liquid soap 
prepmration to assist the cleansing process. 
The lanolin, or lanolin and castor oi 
should then be rubbed well into the 
At noon, before luncheon, it is ured that 
the workman wash again with warm water 
and soap, and upon returning to work 
repeat the washing and application of 
lanolin, 

‘The importance of some such routine is 
‘emphasized by the fact that about 27 per 
cent of the workers examined were found to 
be suffering from the characteristic skin 
troubles of metal workers. 

‘Vigorous washing and the use of lotions 
at the end of the day were found not to be 
40 effective in the end as the preventive 
measures.—C. H 


If the subscriber paid direct 


‘Suppose that every Monday morn- 
ing all the people who have a hand 
in furnishing your telephone service 
came to your door for your share of 
their pay. From the telephone com- 
pany itself, would come operators, 
supervisors, chief operators, wire 
chiefs, linemen, repairmen, inspectors, 
installers, cable splicers, test-board- 
men, draftsmen, engineers, scientists, 
‘executives, bookkeeper: 
representatives, stenographers, clerks, 
conduit men and many others, who 
daily serve your telephone require- 


‘ments, unseen by you, 


‘There would be tax collectors to 
take your share of national, state and 
municipal taxes, amounting to over 
forty million dollars. “There would 
bbe men and women coming for a fair 
return on their money invested in tele- 
phone stocks and bonds—money 


Which has made the service possible, 
Then there are the people who pro- 
duce the raw materials, the supplies 
and manufactured articles required 
for telephone service. 


They would include hundreds of 
thousands of workers in mines, smelt- 
rs, steel mills, Jumber eamps, farms, 
wire mills, foundries, machine shops, 
rubber works, paint factories, cotton, 
silk and paper mills, rope works, glass 
works, tool works, and scores of other 
industries, 

‘When you pay your telephone bill, 
the money is distributed by the com 
pany to the long line of people who 
have furnished something necessary 
for your service. The Bell System 
spares no effort to make your service 
the best and cheapest in the world, 
and every dollar it receives is utilized 
to that end. 


“BELL System’ 
AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


Better Work and More of It 
Boice Junior Bench Saw ow 


‘Seared ‘ir scearate 


Ratsches 


B.A... Boles, Oop. PL 114 2345t.,Toleds, Ohio 


© ‘tad Desit” Pliers made in 10 dylrane 
Iecangy sad, Rosen Ted gid tare 
Soi Ne Tei at 3 


The 
“Red Devil’’ Wrench Set 
Fits Every Nut Right 


REALLY fine 

wrench set with 
which you can tackle the 
toughest jobs and save 
time. 
“Red Devil” open-end 
“S" wrenches are handier 
than a monkey wrench. 
They fit every bolt and 
nut right and hold fast. 
Openings will not spread. 

| They are thin—just the 

tools you need for working 
in hard-to-get-at places. 
Forged from open hearth 
steel, heat-treated for 
strength. 
Each set consists of five 
wrenches, with sizes of open- 
ings ranging from 7/16 to 1 
inch, “Red Devil" Wrench 
Set No. 92, price 50c at hard- 
ware stores or from our 
factory. 
For those who prefer to work 
with a straight wrench, we 
have also this pattem in the 
above type of wrench, five 
wrenches to a set, 50c a set, 
at hardware dealers. If not 
in stock, send dealer’s name 
and order direct. 


‘Mechanic's tool ooklet free. 
SMITH & HEMENWAY CO., Inc. 


Manufacturers of “Red Devil” Tools 


BETTER SHOP METHODS 
Inexpensive Fixture on Wood 
Lathe Used for Drawing Shells 


"HEN a few shallow shells have to be 
wn, the necessity for making 


the simple method illustrated. This will 
serve for shells up to % in. deep. 

‘Any ordinary wood turning lathe can be 
‘used if the spindle and bed are true. As 
large a faceplate as the lathe will take is 
recessed 14 or 3/16 in. deep, as shown, to 
fit the largest die required. ‘The die itself 
is cast iron. 

‘A cast iron bar, fitted and bolted to the 
latheways, has two fingers set even with 


whee: Ble 


ame 


the edge of the draw die, so that the blanks 
ean rest on them. 

A roll plate is made for the tail spindle. 
‘The eix rolls are so arranged on studs that 
they can be moved in or out to draw shells 
‘of the size needed. The rolls and the roll 
plate have an S-degree angle, as indicated, 
to prevent the rolls from binding. 

After the blanks are cut of slit, the dies 
are placed on the fingers, the tailstock 
spindle is moved, and the rolls draw the 
blank into the die, ‘The completed work 
is driven out by means of a 3{-in. thick 
Gireular plate, a trifle smaller in diameter 
‘than the shell itself, the center of which is 
riveted to a bar that passes through the 
hollow headstock spindle. Either a weight 
(oF a eras handle can be used to give force 
tothe knockout blow. ‘The shell comes out 
‘on the forming rolls as the tail spindle is 
withdrawn.—S. C. H. 


Keeping Oilstones in Condition 


FPOR sitsning an oiistone that is glaned 
‘OF gummy, use ammonia or gaso- 
line on a piece of cotton waste. If the 
stone is in very bad condition, scour it 
with emery powder or sandpaper. 
To true up the surface, rub it on a fiat 
plece of east iron with loose emery and 
water —S. J. 
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CHARLES R. ABLETT Co. 


309.201 Fulton St. New York, Ne¥ 


Deaf Can Hear 
Says Science 


New Invention Aids Thousands 
Here's good news for all who sue frm deat 


ness. he Dictograph Products Corporation 
announces the periection of i 
dlevice which has enabled thou 


persone 
oF thie. wo 
Toexpect 


a pela er 
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You, Too, Can Play the 


HAWAIIAN GUITAR 


Just as the Natives Do: 


[AG 4 ieee 


[AMERICAN TOP AND BODY CO., Lee St, Delphi, Ind. 
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Step Block Serves as Gage for 
Planing Duplicate Pieces 

SAVE time in shaping a number of 

jeces, shown at A. I prepared a gage 


block, B, which was fastened to the top of 
the vise.” Each surface, 1, 2, and 4, repre- 


sented a height corresponding to a finished 
‘surface of the work, so that I could set my 
tool without taking time to make measure- 
ments.—J. M. 


Celluloid Templet Saves Time 
in Lettering Drawings 
"HEN the titles of drawings have to 
be drawn carefully in a strictly 
a ey considerable time can be 
saved by using a ae 
simple templet. KAVWNMOZYX 


ut from 1/16in. eran: 


oalla, y 
he . 

pas o A) 
rect angle 

various 


ness and uni- 
formity of style. A \omete, 
It serves for 

drawing letters from 34 in. high up to the 
limita of its capacity. ‘Two guide lines are 
drawn for each line of lettering, and the 
‘base of the templet is rested on the top 
edge of the T-square and slid along like 
1 triangle.—P. 8. V. 


ye ot 
ede 


Shopmade Turnbuckle Saves 
Time in Emergency Repairs 


WHEN 2 turnbuckle has to be replaced 
quickly and one of the necessary size 
fs not at hand, it is possible to make a 
simple and satisfactory substitute from 
‘cold rolled steel. A piece of the requisite 


heating and 
shown. After it has been reheated and 
straightened, the slot is widened to its 
extremity with a cold chisel and the ends 
are tapped with right- and left-hand 
threads.—G. A. LUERS. 


New Corona first ! 


BEFORE you buy your portable typewriter, step 
| ere et a many points of 

superiority the New Corona has over any previous 
type of portable. 
‘Speed: The Standard Portable Keyboard, with right 
and left shift keys, cannot be surp: 
and swiftness of operation. Just compare it with the 
more complicated keyboards which have preceded it. 
Convenience: Everything you would expect in a large 
machine, even to the automatic ribbon reverse, the 
two color ribbon, the extra wide carriage (10 inch), and 
the standard front-stroke type bar. In Corona’ you 
have a machine whote writing is completely visible 
from the first word to the last. Foreign language 
or technical keyboards at no extra cost. 
Strength: Corona is built to stand rough w 
and while Coronas have been dropped from every kind 
of conveyance, including an airplane, there is no record 
of a Corona frame ever having been broken. One 
reason for Corona’s unusual sturdiness and wearing 
quality is the fact that it has fewer parts than other 
portables. Therefore its mechanism can be of heavier 
Construction without sacrificing portability. 
Reputation: Corona is the pioneer of portable 
typewriters. Among its owners and life-time friends 
are many of the most famous men and women of our 
time. More Coronas are in use today than all other 
makes of portables combined. 

Look for “Corona” in your phone book, or write us 
for our new illustrated folder. 

Price $50, with case. In Canada $69. 


CORONA TYPEWRITER CO., INC. 
112 Main St.,Groton,N.Y. 129 W. 42nd St., New York 
72 E. Randolph St., Chicago 


N. 


Your wrist wasn’t 
made with a 
Ratchet 
That's why “YANKEE” Ratchet 
Screw-drivers were made—to save 
your muscles. No wearisome 

ip-and-let-go. Your fir 


ip need not be relaxed 'til screw 
is all the way home. I 
winding your watch. 


“YANKEE” 
Ratchet Screw - drivers 
No. am Cihetaind— Solel, tem 


Some other Yankee" Tools 
Spite Saewalivers Ratchet Chain Dil 

tate‘et Hand Drills Automatic Push Drills 
Ratchet Tap Wrenches Bench Vises 


‘Tool Book Free 


Tilustrates and de- 
scribes all, ‘the ine 
“Yankee” 


Write for it today: 


NORTH BROS. MFG. Co,, Phitadetphia, U.S.A. 


“YANKEE 
TOOLS 


Make Bettev Mechanic 


=_ 
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| New Motorboats from Old 
by Capt. E. Armitage M°Cann 


of his boat. ‘The reqult is this exception 
‘ally. practical and. valuab.e series on 
repairing motorboats.—THE EDITOR 


F YOU cannot 
afford a new 
motorboat, why 

not buy some old 

boat that the owner 
doesnot think 

‘worth repairing and 

remodel it? Often 

the private owner 
who has plenty of 
money, orthe "boats 
for hire” owner, to 
whom time’ is 
money, has a boat 
that ean be obtained 
cheap because it 
is in disrepair, but 
you can pethaps 
make it seaworthy 
in your leisure time. The work will not 
only save money, but it will be interesting 
and entertaining, if gone at in the right 


way. 

The skill necessary to build a boat from 
the keel up is not required, but you shi 
hhave a good set of tools and be handy in 
‘using them. And, what is more important, 
‘you will need a large bump of the contriving 
faculty combined with perseverance and 
common sense. The materials will cost 
‘money, of course, but the expenditures will 
not have to be made all at once. 

‘Old boats are to be found along any 
waterfront, in sheds, on slips, or just lying 
neglected ‘out in the open. When the 
owner is discovered—sometimes quite a job 
—these may be had surprisingly cheap, 


often for from $50 to $100 without a motor. 
So far as the motor is concerned, if you are 
not familiar with them, it is advisable 
before buying to obtain the opinion of some 
‘one who thoroughly understands them, pref- 
erably a professional boatman. 

Having found a likely looking craft, you 
will have to decide if she is ft for repairing. 
Tt does not matter so much if she has a 
plank or so stove in, if her cabin is falling 


down, or the paint peeling off. What we 
have ‘to try for is the soundness of the 
wood; to look for places worm eaten or 
suffering from wet or dry rot, or where 
putty has been substituted for good wood. 
‘The places that go first are where the 
planks join the stem, stern, oF keel, so here, 
with the big blade of our pocket-Knife, we 
will serape off some of the paint, and dig in 
the small blade to test for rotienness. If 
the keel is in very bad condition, the whole 
oat must be rejected, because to replace 
that would be nearly as hard as building a 
whole boat; but if 

it is bad ‘only in 
places and then not 
too bad, we may be 
able to cut out the 
rotting or worm 
‘eaten parts and re- 
place with new 


garboard 
strake oF the plank 
joined to it in also 
frequently rotte 
and is the most dif- 
ficult of the planks 
to replace, Dut it 
ean bedone, It may 
ewily be patched 
strengthen- 
Inu poss ecard 6 
the inside. Sometimes a small bad place, 
‘sich a might be caused by running on a 
rock, can be repaired with a patch of thin 
‘sheet lead, with plenty of paint under it 
‘We must se if the stem is sound, as that 
alo is dificult to replace, and if the planks 
are still fastened weil to it. Tt is posible 
to reinforce the fastenings here by shaping 
1 piece of oak so that it will make a new 
face from the edge of the stem to lin. of 90 
cover the plank edges. If done neatly, this 
will detract little from the appearance and 
nothing from the speed, but will bind the 
‘ciges of the planks firmly in position. Ail 
should be well cleaned underneath and a 


Lng ajerm shew nthe 
pair h can by renovated 
EoceStatcily by the amateurbont builder 


hates lot 


strip of thick tarred paper placed between 
the old and new. 

‘The sternpost and propeller shaft bush- 
ings must be examined, as this is another 
‘vulnerable part, where everything must be 
sound and rigid. Not much tinkering ean 
‘be done on the outside here, but quite a lot 
of reinforcement ean be accomplished with 
‘oak blocks on the inside. 

Have a look where the ribs or frames are | 
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fastened to the keel; if they are good here, 
they will be good elsewhere as far as rotten- 
ness goes, but watch for split ribs or others 
that may have been broken by accident. If 
‘only a few are bad or split, they can be 
replaced, of, as this is inclined to shake the 
boat and leave holes in the planks, it is 
Ihetter to put the new ones alongside the 
old, leaving the latter there. 

‘As for the shape to choose, one has to be 
guided by what one can get and the pur- 
pose for which it is to be uscd. If large 
parties for short cruises are anticipated, 
Toomy boat will be wanted, with plenty 
cabin space. If speed is desired, the lines 
‘must be finer in bow and stern. ‘The “com 
promise” or the V-shaped sterns are con- 

sd to be good both for behavior in a 
seaway and for speed. ‘The fan shaped 
stern, aa in the photograph, though good 
in a heavy sea, is inclined to drag and take 
{from the speed. 


Repairing the Slern 


‘The problem of repairing will, of course, 
‘be different for every boat, but yet there 
will be many points of similarity. It is 
hoped that not all of the repairs given here 
will be necessary, but some of them prob- 
ably will, and, of course, any of them will 
ply to's good boat that has met with an 
accident. 

‘The boat selected has, ax will be seen, 
‘met with very rough usage in the stern and 
her counter is in pieces, but the wood, 
‘cept where broken and along the very edge, 
issound, Now 1 ft. or 18 in. might be sawn 
right off the counter and a flat stern sub- 
stituted, but this would be unsightly, as she 
{a not built for a flat stern, We ean, how- 
ever, shorten up the stern about 6 in. 


Firat of all we 
‘of tho well, then rs 
home of which will have to be renewed any- 
how. ‘Take off the chafing moldingr and 
‘cut back sheer strake (top plank) some 
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City ond Stat. 


Around the world 


with the Speejacks' 


[E 35,000-mile cruise of this little 98-foot motor yacht was a 
thrilling exploit, replete with courage, daring, hardship and 
adventure, 

Lonely tropical islands of the South Seas, off the routes of trade 
—the East Indies, the Red Sea, the Mediterranean—the empt 
miles of the Atlantic, were covered by Commodore Gowen ani 
his wife in a wonderful voyage of more than a year. 

The log of this amazing cruise was written, from start to finish, 
by Mrs. Gowen, on a 


Remington Portable 
Typewriter 


Here is Mrs. Gowen's own story of how this sturdy machine 
performed: 

“One of the most useful necessities of our equipment for the ‘Speeiacks was 

Remingron Portable Typewriter we purchased before leaving America. It 

Sele Eclemcor teaches te tred eat ofthe Woples sad the frequent 
ouchings of sale water without lon of eficiency. 

“don't suppose that any typewriter in existence ever had harder wear oF 
‘wene throughs more stormy period than did this typewriter. 

“Te sin as good condition today as che day we boughe ie. 1 am ill us 
say Ranaings Shi spre eppretanon of Ue cadurotes end ecency 

‘The Remington Portable has the Standard four-row Keyboard. 
Fits in a case only four inches high. For sale by over 2500 dealers 
and Remington Branches everywhere. Write to 
us for “Your Ever Handy Helper.” Adddress 
Dept. 67. - 


Easy payment terms if desired 
Remington Typewriter Company 
374 Broadway, New York 
Agen grin dere rnd 

joke ond nid hae 


They know why 
they prefer “B.V.D.” 


cool, keen level-headed men 
who follow the world of spore 
and lead the world in comfort 
they know the Unvarying Quality, 
Long Wear and Famous Fit of 
“B.V.D.” Underwear, and make it 
a part of their formula for getting 
the most out of life. 


From raw materi 
that every "B.V. D.” 
‘wide pre 


The cool, dumble nainsook of "B.V.D." is woven in out own mills 
from selected cotton and finished ia Our bleachery. 


In our factories vigilant inspection guards every process of skilfal cut 
ting. sturdy atching, well aewn buttoos and accurate Baiah 


There is only one**B.V. D."* Underwear 
Misalways identified by this Red Woven Label 


‘The B.V.D. COMPANY, Inc.,New York 
Sole abe of"B.V.D." Underar 


'W. L.DOUGLAS 


NAME AND PORTRAIT ts the best known shoe 

RAR AR ORR ATT cane Yor the highest 

standard o! jauallty, ‘style and workmanship at the 
Towest possible cost. 


‘shoes are actually demanded year after 
ae era ae a Sa ar ee 


Hooking for the best sho 


‘soot este ‘value for the price. ee ae aa 
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New Motorboats from Old 
(Continued from pase 09) 


3 ft. or more from the stern. Now that we 
can get at the inside, we shall carefully 
loosen up all the planks that run into the 
stern and lift out the one or two ribs that 
will be free and also carefully remove the 
‘oak timbering under the deck to which the 
planks were nailed, working back if poe- 
sible to former joints. 

‘What we want to do now is to shorten 
the stern a few inches. This will bring the 
ends of the planks higher, so that when 
they are sawn off level with 
shall have sound wood for nail 
this, we shall have to sha 


each plank 
some way back, making long open Va be- 
‘tween each. We shall then get a couple of 
‘chain clampa, fasten them well forward as 
his 


as possible, with the chains passing 
round the stern, and screw up until the 
planks come together again. 

Previously to this, however, any planks 
that are very badly broken, like the one on 
‘each quarter, will have to be taken out to 
the old butt, or to a newly made joint 
‘where itis farthest from another. ‘The new 
planks are cutfrom the old, which are used 
‘a8 a pattern, not forgetting that the after 
fend will be narrower than before. The 
planks amidships that contain the rudder 
‘trunk and join the sternpost will possibly 
need renewing; it is worth the trouble to 
do ao it they “are at all shaky at the 
lower end. 

Having got the planks in position, 80 
that the bad ends can be cut away, make a 
‘shape of oak to fit snugly inside them at the 
level of the under side of the top strake. 


Sremnoe ine fieue 


F% Fa 


uel) 
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WATERLINE 


‘Three types of mot 
ica 


‘make another shape to take the place of the 
ribs removed. Have it solid and arranged 
to meet the inner side of the planks when 
‘upright about 1 ft. from the stern and to 
screw on to the under side of the horizontal 
shape. These shapes will be like templets, 
only very solid, say of 1}¢in. oak, or, 
better, two thicknesses of 1-in. oak screwed 
together with the grain crossing. To these 
pieces fasten the planks in their new posi- 
tion, using galvanized nails, brass screws, 
cor, for preference, copper rivets clinched 
fon the inside over burrs. 

‘A new sheer strake will now have to be 
cut, bent, and fitted. It should be the same 
thickness as the old. For this, and pos- 
sibly for any new planks, a steam box will 
be necessary and will be described Inter. 
‘This being in position, saw the edges of the 
planks to it; also saw them off vertically 
in the same line as its outer edge, 

Put in a beam or cross piece to hold the 
deck, nailing it to the shape and the sheer 
strake. Relay the deck, cutting it to the 

(Continued om page 101) 
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(Continued from page 100) 


‘same level as the side planks; remove the 
clamps, put on new moldings, and you 
should have a nice, new, strong :tern. 

‘Next month we'shall examine the bows 
and sides and, following that, the deck, 
eabin, and fittings. 


CUT PLANK ENDS OFF 


‘SHEER STRAKE 
Semis une 


ak 
oe 


Cheap Garage Made of Porch 
Screens and Cement Mortar 


"HAT is possible in the construction 
of a cheap garage is shown by the | 
aceompanying illustration, Although this | 
sarage is 10 by 18 ft, the walls are merely 
Doreh screens 
that had gone 
Into disuse, 
Between the 
brace pieces 
the screens, 
‘other pieces are 
fastened to keep 
the frames solid, 
and the frames 
fare nailed to posts. ‘The whole is then 
plastered over with a rich coment mortar 
40 as to make a perfectly hard and unyield- 
ing wall, ‘The result is a garage that, in 
spite of its lightness and cheapness, will 
last for years.—Rowent PAGE LINCOLN. 


‘Serggne covered with 


Answering the Telephone from 
Outside the House 


ANY. one whose work is largely outside 
‘the house ean save many steps by in= 
stalling this simple panel telephone shelf. 
Cut an 18-in, square opening in the out- 
side wall of the building and frame it to 
receive a hinged door, opening outward. 
Make the door of heavy stock 
1 key lock or a simple combi 
‘then cut out a shelf in the form, 


CA$H for PRACTICAL IDEA$ 
together with wide-open Opportunity to alert minds in 
‘one of America’s Largest and Most Substantial Industries 
Pressed Metal is one of the greatest blessings that American 
mechanical genius has given the world. 
Ts aE eee Ine Se tely bane taseine eat Me oS 
The Pressed Metal Industry today totals about $20,000,000.00a 


year, € it could realize its fll fl of wily by a wider public knowledge of its value as 
Spend deri would crowd fen tinen that saa! oxtpat 


lets are Pressed Metal. Modern railway 
‘uto-bodies, telephone instraments and door! 
Begin to get an idea of the range of use. Don't you? 


luminum, copper or any other useful metal. 


SELL US AN IDEA 


way to utilize Pressed Metal, The Pressed Metal Trade 
Extension Council will promptly pay for every acceptable suggestion approved by our 


Ere Sete i ce er eg ert at nti 


‘Sepoestions in te Usted Sites sod thir Purpose and ans are brood Sod bunineoles:| ™=NaSting 
above should, at an early date, and continnovsly thereafter, 


Practical ineigene nowt bated up in thousands of 


wed cia 
Tieut 
get the ret of oot 


Write Right Away for the Free 


BOOKLET 


Tt contains full tion of what we want from you and how you can get it to us in 
the way most profitable to you. It tells you 


HOW TO CAPITALIZE YOUR MECHANICAL TALENT 


‘old common-sense.” It tells all the con- 


Serta sete mig a ou 
gies ee raat er et eee 
‘SERS cant Sebi si can be property fed and acknowhedgea) Address ai 


-y™ PRESSED METAL inickston COUNCIL 


27 QUINCY STREET, CHICAGO @ 


‘The telephone shelf awings in and out 


circle with a radius just small enough so 
that it will swing through the opening 
‘without touching the sides. Nail this near 
the inside bottom edge of the door and 
support it with a vertieal wooden bracket 
of similar pattern and size. 
‘The phone is placed on the shelf and 

always acceasible to those in the hot 
Dut if the owner wishes to answer it from 


outside, he merely opens the door by 
the lock and swings the shelf and phone 
outdoors.—L. B. Ronsins, 


$25.00 in Prizes 


‘Seepage in front of book for Full deta! 
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Jibe with Horsepower 


On the mechanical end 
of your machine, a certain 
amount of horsepower will 
make things move to your 
satisfaction. 

In the case of the machine 
OPERATOR, it’s the power 
of interest and concentration 
that moves to action and 
gets output. 

When the eye of the operator 
is on. his production-record, his 
‘mind ison running up that record! 
—with a result that registers 


COUNTER 


‘The Set-Back Rotary Ratchet 
Counter below is for machines such as 
presses and metalatamping machines, 
here retrcaing ovement 
Tndieater an operation. 


Sure. by turning knob once 
Stpplied with from four to ten bgure- 
hei as regeted. "ce ‘at aor 
Fgures ab likstrated, $1130—subject 


See 

‘model, $10.00 (ist). 

‘This small Rotary Ratchet Counter 

(No, 6) counts recreating movements 

of the lever, at required for recording 
the out 3 


‘When the lever 

moved 

ough. an 

angle of 40 to 

0 degrees, the 

i farther the 

lever ia moved, the 

higher the number registered 

Avcomplete revolution of the 

lever regiters ten. This coun 

ter anbe adapted on cd of counting 

9 reglating the throw of the 

Ere Bie Eon. at marly ts) 
Shai Resolution Counter, also $2.0. 


or Mie wonderfal 
complete counter booklet. wy 


TheVeeder Mfg.Co., 
44 Sargeant St., Hartford, Conn. 
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Attractive Pergola Garage 
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himself; and if he is going to choose be- 
tween making the sash and frames or the 
doors, it is better to make the doors. The 
doors, if homemade, should be well braced 
cither with strap irons or sheathing nailed 
diagonally on the back. 

‘The modern method of providing a 
foundation for a small garage, such as this, 
is to lay = substantial concrete floor as 
large as the outside dimensions of the 
garage and place heavy anchor bolts near 
the corners and the doorposts. The sills 
are then bored to suit the bolts, put in 
place, and bolted fast. 

Before starting the floor, provision should 

draining it. ‘The best method 
plumber run a drainpipe to the 
but if it is desired to avoid 
this expense, a deep hole can be dug in the 
rear of the ‘garage or at one side, filled 
with stones, and connected by means of a 
round tile pipe drain to the garage. The 
downspout from the roof also may be 
drained into this hole. Usually this is 
‘sufficient provision, as s relatively small 
quantity of water is used in the garage, 
and the roof area is trifling. 
Water should be piped to the garage, if 


trench from the house. This work should 
bbe done before laying the floor. 

How to lay the floor is described in 
detail in an article on cement construction 
‘on another page. It should pitch from the 
sides toward the center, where a common 
iron drain and strainer are placed. The 
entire floor can slant, but it is often best 
to have the floor level around the sides and 
tends and pitched only in the center, where 
tthe ear stands. The floor should be’a little 
higher than the grade level and the earth 
banked up on three sides. 

Other methods of providing a foundation 
may be used. One is to build a concrete 
foundation wall 8 or 10 in. thick and 3 ft. 
deep; another is to provide concrete piers. 
Creosoted wooden posts will verve and on 
good hard ground the garage ean be sup- 
ported on heavy sleepers. ‘The latter 
‘methods are frequently used in connection 
with a wooden or dirt floor. 


How the Frame Is Built 


‘The sills are either 4 by 4s or 2 by 48 
doubled. The latter are easiest to handle 


ice they are naturally adapted to the 
Inpped joints at the corners. The 
corner posts are 2 by 4s doubled and the 
studs are 2 by 4s placed either 16 or 24 
in. from center to center. The studs are 
‘cut 80 as to provide for a fall of 6 or 9 in, 
from front to back. A single or double 2 
by 4 is spiked to the top of the studs to | 
form a plate. The rafters, which are 2 
by 6, are covered with the 1% by 6 in. 
tongue-and-grooved ceiling. The 2 by 4s 
will cut with the least waste if they are 
obtained in 18-ft. lengths 
The standard construction, it should be 
noted, is to place the 2 by’ 4s on 16-in. 
centers and that is frequently required 
by building codes. If it is not required, 
the construction with 24-in. centers will 
However, if beveled 
studs are preferable, 


It is really easier for the amateur to use 
novelty siding, as it is stiffer and more 
Continued on page 103) 
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End Hack 
Saw Blade 
Breakage 


ITH Atkins “Non- 
Breakable” Hack 
Saw Blades you can not 
only eliminate practically 
all losses due to. blade 
breakage, but also do 
metal cutting faster and 
easier. 
‘These blades give re- 
markable cutting results, 
jade of selected steel, 
they are hardened and 
tempered by an exclusive 
gas and oil process which 
eee cutting edge 
extremely hard and the 
body of the blade unusu- 
ally’ tough and flexible. 
‘why they, outout and 
blades. Prove 
for yourself." Sends to ee 
And tell us what metal you eut 
Youll my i the beet you 
ever sod Z ee 
No matter what wood ot 
metal-cutting. you. do,_ there 
fre Atkins’ Sawe to save You 
time, labor and money. Anke 
for‘our free booklets on the 
saws you're interested in, 


Get “Saws in the 
Shop.” It’s FREE 


A 32 page book that's 
full of [practical sugges 
tions on metal-euttang, 
‘and general. shop infor: 
‘mation. Every man 
‘who buys or uses saws 
‘will find it help 
Send for it NOM 
ame and address 
‘on the margin of 
this page and 


‘mail i to us, 
Do It 
Now 

E. C. ATKINS & CO., Inc., 


Dept. D-20, INDIANAPOLIS, IND.. 
‘Mathers of Sileer Steal Sauwe and Toole 
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easily handled. Another advantage is that 
it permits a considerably simplified corner 
construction to be used. Instead of butting 
the siding carefully and accurately against 
corner strips, the siding is carried to the 
corners and the strips are placed on top, 
as illustrated on page 79. Beveled siding 
should lap about 7% in.; in other words, 
siding that is 5)4 in. wide shows 415 or 
434 in, to the weather, 

A sheathing of rough 1 by 8 or 10 in. 
boards laid under the siding will make the 
garage warmer and more durable, or rosin 
sized building paper or building felt ean 
be tacked to the studs under the siding. | 

‘Although double windows are shown on 
three sides of the garage, one or more pairs 


omitted; in fuct, the rear windows 
will be sufficient. It in desirable, however 
to have plenty of light, and a’ good 
double-hung window over the bench is an 
improvement. ‘The addition of a 2 ft. 8 
in. by 6 ft. 8 in. door is also often desir- 

especially if the garage is used much 
‘an a! workshop. 

‘The principal objection to this type of 
garage is that it Is not fireproof. ‘The 
danger of fire ie somewhat minimized, 
however, if only the owner himself uses the 
garage. ' He is apt to take all reasonable 
Precautions against fire, especially when 
he has built the garage himself. In spite 
of the fire hazard connected with a frame 
arage, it is undoubtedly the easiest and 
cheapest for the average home worker to 
construct. 

‘An improvement possible for any one 
‘who has had experience in plastering is to 
cover the building with stucco. This 
simply involves nailing metal lath to the 
studs and covering them with stucco. If 
tthe inside also is covered with metal lath 
‘and Portland cement or gypsum plaster, 
garage will be fire resistant to a con- 


Department, the home worker ean draw 


This drawing should either be drawn or 
traced on tracing paper of tracing cloth, 
‘80 that several blueprint copies cs 
made. 

Or, if preferred, you can obtain 


Mostuty's Home. ‘Workshop. ‘Blueprint 
No. 28, and fill in your name and address 
in the’ space especially provided for it 
This blueprint gives fully dimensioned 
constructional details of the garage, a 


actly what sizes and quantities of Jum- 
ber to buy, and additional details of 
(Continued om page 108 


Motor Truck Transportation—already a big and profitable 
business—is getting better every day. Modern business de- 
mands a speed of delivery that only motor trucks can furnish. 


Every community requires 


trained man who can advise busi- 
nessmen ontheir haulageproblems. 

‘Men in hundreds of cities who 
have joined the Ruggles organiza- 
tion are making large incomes. 
Many of them started in a very 
‘small way. There is opportunity 
for you in your home town or 
wherever you wish to locate. 

This is an opportunity for the 
man who wants to get into busi- 
ness for himself—who is honest and 
ambitious—who has the sand to 
stick to a proposition. 


Write us in strict 


Such a man is offered the fran- 
chise for the World's Greatest 
Truck Value, a line of quality 
trucks selling as low as $795, trucks 
with a record of success and a Tine- 
age of experienced men behind 
them, 

Another Opportunity—If the 
Ruggles franchise is closed in your 
town you can make big money by 
operating an express or bus line 
with one or more Ruggles Trucks. 
We'll gladly send you full instruc- 
tions for starting a successful bus or 
express business on small capita, 


confidence, stating 


which proposition interests you 


RUGGLES MOTOR TRUCK COMPANY, Saginaw, Michigan 
‘Canadian Factory: Ruggles Motor Truck Co., Ltd, London, Ont. 
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1 simple construction for the doors, in 
case you wish to make them yourself. 

‘The finished garage should be primed, 
after the knots are shellacked, with a 
priming coat of paint of the desired color 
or colors. ‘The nail holes and any cracks 
‘should then be well puttied and one or two 
finishing coats of paint put on. 

Be particularly careful to brush the 

‘on well so as to insure both a good 
Tooking and permanent job. Painting 
is hard work and the amateur has a con- 

int tendency to smear the paint on 
quickly and thickly without working it 
well into the wood. The inside should be 
given several coats of fire-resisting paint, 
if possible. 

One ingenious home worker painted his 
garage and all the wicker porch furniture, 
with & comparatively inexpensive paint 
‘sprayer operated by air from the air com- 


spenaive garages with, 
im Rha the rehe 
ine goatee he 


inchs 


pressor on his car. Incidentally, he re- 
finished his ear in the same way and reno- 
vated all the screens for the house with a 
screen paint. In connection with a foot 
pump, he used the same sprayer for re- 
finishing the radiators through the house, 
making a much quicker and better job 
than could be done by a brush, because 
there were no runs or laps. 

‘A paint sprayer, even if it is of the 
simple foot-pump type that can be pur- 
chased for about $5, is a valuable addition 
to the staining, painting, and finishing 
equipment of any home workshop. 

Returning to the garage, if you happen 
to be in a locality where the building re- 
strictions forbid. flat roofs, you cannot 
‘use a pergola design and a hip or gable 
roof should be substituted. Several of the 
accompanying aketches offer suggestions 
for this modification. 

‘Various refinements can be incorporated 
at the time of building or added later, such 
‘asan outside storage tank underground with 
1 pipe line to the garage, ora rear addition 
for heating plant, and a concreted and 
drained repair pit with a sliding seat. 

‘Suggestions for doing the necessary con- 
crete work, including making the founds- 
tion, laying the floor, and building the 
roadway, are contained in an article on 
cement construction on page 112. 


Phonograph Needle Scriber 


ASA seis for asin the home work 
thop, a steel phonograph needle held 
in a small pin vise or other holder, will 
fiveescelent service. It is better than an 
Srdinary pocket scriber because ster tse 
the scfer has to be ground, shores 
honograph needles are cheap and can 

thrown away when dull. A few kept in 
the toolchest will igure Baving a sharp 
point always on hand.—C. J. WATTERS. 


safe.fast motor 


Safe rudder steering—no 
dangerous pivot turning — 
the safe family motor. Big, 
hot spark independent of 
cranking speed means instant 
start on first quarter turn, 
Full 3 H. P.—an extra H.P. 
over all other light motors, 
by piston displacement. That’ 
the extra H. P, needed to 
give speed to seaworthy 
boats—to buck wind, waves 
and currents. ‘The most 
powerful light weight motor 
—lightest motor per H. P. 


Big Bearings — more than 
double the crankshaft, and 
connecting rod bearing 
surfaces of light weight 
outboards. That means re- 
liability and trouble-free 
service life. Vibrationless, 
safety-tilting, weedless, beau- 
tiful in design and finish. 
‘Trust Ole Evinrude, the pioneer 
designer and manufacturer of out- 
board motors, to build his perfected 
twin “as light as right” at no sac- 
rifice of power or bearings. Sold 
only under name Elto, 


3 
‘Vide light ax right” 


Write for catalog 
that shows you how 
to judge motor 
values. 

Dales gad Dango 
soning: 
{ory ie al open. Wate 


ELTO OUTBOARD 


Motor Co. 
Dept. W. Manufacturer's Home Bida. 
‘Milwaukee, Wis, 
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Man—An Animal Invention 
(Continued from page 34) 


invention the great controlling telephone 
exchange of the human brain would never 
hhave been possible at all. 

Al these inventions—muscles, bones, a 
body lifted off the ground, warm blood, 
‘and the forced circulation of it—were made 
by animal ancestors that could not in any 
sense be called human, ‘The dog, the tiger, | 
even the very primitive kangaroo, possess | 
these inventions as perfectly as we. 

‘We come now to two inventions that are 
peculiarly human, which have determined 
more than anything else the preeminence 
of man in Nature. ‘These are the inven- 
tion of the erect posture and the modifica 
ton of the two front feet into hands, 


How Hands Were Developed | 


Both of these inventions were made long 
‘ago, when the creatures that were to be 
‘men were still living in the trees. It was 
tree living, the clinging to branches and 
sitting upright on them, that turned the 
bbackbone up on end. It was tree living, 
also, that developed the front foot into a 
grasping organ that at first learned to hold 
onto branches and presently to take hold 
of food and finally of tools. | 

Every stage in these two important 
developments can be traced in man’ 
nearest animal ancestors, the group called 
primates, from the four-footed, handless 
lemurs, up to the manlike apes such as the 
orlla, whote hands are almost human in 

‘Active life in the trees was a great in- 


muscle in leaping 
all of which were 
prerequisite to upright walking on the 
ground. The human hand and tbe human 
foot are extremely ingenious organs, but 
both contain, as do scores of other parts of 
the body, unmistakable evidences that they 
‘were invented originally for a life of skip- 
ping about among the branches high above 
the ground. 


Use of Brain Prolonged Life 


And this tree life required, also, the de- 
velopment of corresponding improvements 
in the great central station of the nervous 
system—the brain, ‘There had to be per- 
fect coordination between every part of the 
body or else one fell and died. And so there 
came to be innumerable new connections 
between the nerve cells in the brain and 
outside it, new nerve centers for the relay- 
ig of messages, new automatic controls 
ich as that ‘necessary for balancing, 
‘There developed, also, great storage cham- 
bers where the records that we call mem- 
ories could be accumulated and auto- 
matically thrown in or out of the thought 
circuit whenever they were needed, thou- 

inda of times, perhaps, in a single hour. 
‘Thus our life in the trees forced us to | 
build ourselves a brain. It forced us, also, 
into another invention that is peculiarly 
human, being shared only by our nearest 
relatives, the higher apes. This is the | 
rangefinder eye. ‘The two eyes of man are 
placed side by side in the front of his head. 
‘They can judge the distance from branch 
to branch or other distances. They give us 
conception of solidity exactly as the 


YY ESTERDAY you would have 
had to wait while the size 
was cut from sheet stock, 


Today you can get the, panel 
you need immediately. Celoron 
Radio Panels come in standard 
sizes, one of which will be right 
for any set you may build, 


Each Celoron Panel is already 
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PEG 


take home. tructions for 
working and finishing are on the 
glassine paper around every 
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The New Tool 
You Are Looking For 


‘The Simore Lightning Change 
Magazine Screw Driver 


3 Blades—Change them in 2 seconds 


GRAVITY DOES THE TRICK 
PRODUCES INSTANTLY THE DESIRED BLADE 
Gravity produces the blade you want as you 
tip the handle as illustrated—a quarter tum 
of the knurled cap at the base of the blade 
locks the blade for use. When thru turn the 
cap again and the blade springs back into the 
magazine. 

A turn of the end cap locks the three blades in 
the handle—you can't lose them—never 
in the way—always ready for use. 
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Man—An Animal Invention 


(Continued from page 105) 


gunner a measure of how far away he is 
| from an enemy ship, 

Consider the eyes of a rabbit, One is on 
each side. Neither of them can have, ex- 
cept very slightly, the same feld of view as 
| the other. The world of the rabbit is a 

‘one-eye world. His conception of what we 
mean by space and by solidity must b 
very curious conception. 

It is difficult to overestimate how much 
of our knowledge of the real world around 
us we owe to this circumstance that we ean 
look at the same object with both of our 
eyes at once, 


Merely an Outline Possible 


This gives you the barest outline of the 
story of the animal inventions; a few of the 
| many great inventions on which the won. 
erful edifice of the human body is built 
muscles, bones, blood, a forced oxygen sup- 
ply, a massive brain elose packed with 
active nerve cells, a hand freed from the 
burden of body support, two eyes that see 
distance and know the world for three 
dimensions instead of two. 

Many others we have perforce left out 
of the picture, There is, for instance, the 
reat invention of sex, with ite recurrent 
mixture of two straina’in each generation, 
ita unparalleled possibilitien of bodily va 
ation, of being able to invent and try out 
‘each tiniest modification that might prove 
to be of value to the race, 

We have left out, also, the story of how 
life spread upward’ from the land surface 
into the air: of the successive invention of 
flight by five different creatures in five 
different ways; first the insects, which took 


The Most Wonderful Radio 
Loud Speaker in the World 


$2850 The 
DICTOGRAND 


With the Adjustable Air Gap 


Overcomes the defects common to all 
other radio loud speakers—the harsh 
jarring sounds, the noises and over- 
tones. It creates the illusion that the 
artists are in the very room with the 
listeners, 
The DICTOGRAND RADIO LOUD 
SPEAKER is designed to operate on 
any vacuum tube receiving set, giving 
maximum results when two stages of 
amplification or more are used. Re- 
‘quires no extra batteries. You simply 
plug in—and listen. 

The DICTOGRAND RADIO Loup 
SPEAKER, like all Dictograph products, i« 


guaranteed for a period of one year against all 
‘electrical or mechanical defects, 


‘The Adjustable Air Gap 


exes strgete 
seis aire 


THE DICTOGRAPH PRODUCTS CORPORATION 


Dept. 1311, 220 West 42nd Street, New York City 
‘Branches ia All Principal Cities 


[Dealers Order chrough your jobvry or wd to wa direct for names of authodtzed disrbwtors 


wing more than three hundred million 
years ago; next the great flying reptiles oF 
Pterodactyls; then, in turn, the birds and 
the mouselike bats;” and, finally, man him= 
‘elf, who fies because his free hand and his 
‘massive brain have permitted him to bend 
lifeless tools to his uses, to invent machines 
that do for him what he does not choose to 
o for himself, 


Where Man Has Surpassed Nature 


And, finally, a word about one invention 
in which man has surpassed Nature. This 
is the wheel. Our two legs may be con- 

red as two spokes of a rimless wheel. 
ey move backward and forward instead 
of around. Wouldn't a wheel have been 
better? Could we not move faster and 
more freely if we rolled along instead of 
walking? 

Mechanically, the answer is yes, Nature 
has not been able to arrange it because our 
legs have to be fed. Blood vessels and 
nerves must run to them from the life 
| centers of the body. Hence there must be 

8 fixed attachment at joint of the hip and 
rotation through a complete circle is impos- 
sible. Our back and forth gait ii walking 
isa price we pay for the advantage that 
‘our legs renew themselves and their own 
energy. 

And now may we expect further inven- 
tions from Nature? Will she give us bodily 
wings like the birds, or a few more eyes, or 
improved gills so that we can live under 
water if we want to? 

Almost certainly not, ‘The path of 
further evolution seems marked out for us 
in a quite different direction. It is evolu- 
tion of our intelligence. Nature’ 

| tions from now on will be, probabl 
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inventions; the kind that we record in the 

Patent Office. When we fly, we shall use 
airplanes. If we wish to live under water, 
wwe shall go there in a submarine. 

‘This has already been true, indeed, for 
many thousands of years. The bodies of 
‘modern men do not differ materially from 
those of prehistoric men 100,000 years ago. 
‘Where man does differ is in his brain; in 
accumulated knowledge, in greater control 
of tools and of the non-living forces of 
nature. 

‘What man is today he has won mentally 
during his long progress upward from 
savagery. 

q Next month—one of the most 
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thrilling chapters in this 
amazing seri 


okey “ancetiye The "wonder 
monkey ancestry. ‘The wo 
‘of man’s descent from little 
Satilke creatures that ak 
bout in the treetops many millions 
ot years ago. 

It you have wondered how closely 
related we are to the monkey and 
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‘The next installment of this most 
thrilling of all human dramaswill be 
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neat beam compass ilustrated. Such « These features to- adopt for your set 
tool is always valuable in the home work- 

Portable Type, 
shop when large circles are to be drawn, ¥ 
and this one is particularly useful because (Ittus.) $5.50 J-107 $6.50 
it will hold a hexagonal or round pencil, 
& piece of chalk or crayon, a ruling pen 
with a handle, or a scriber. 

‘A brass strip 34 by 34 by 5 in. and one 
length of 1/16 by 3% by 18 in. are neces- 
sary. Cut out three 34-in. squares. Then Denke 100-C deeibing Coyounericur Varihle Condenses 
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in one of them, A, cut a recess 3 in. wide | | Ie" ap = 
‘and 8/64 in. deep in which u 1/16 by 94 in. | | Fuumrs-'Eyete late uy Conered—24 hoe ct 
bar can slide. In a similar piece, B, cut a ino 
V groove and drill two small ‘el 
holes for the screws that are to be used. 
In piece C cut a V groove and drill and 
counterbore two amall holes so that the 
‘screws can be riveted in them. Two sets 
of these parts are required, 

For the screws, D, and the knurled nuts 
it is usually possible to find discarded 
electrical parts that will serve. ‘The com- 


‘pase points, B, can be made of i;-in. square ENOL Raat Se ne 
bras ‘The parts are then assembled as | | THE MONARCH MACHINE TOOL CO. || 2d 
shown.—P. A. DASCHKE Slated ME Ae Disspaearing Propeller Boat- 
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THE HOME WORKSHOP 


The Secrets of “Antique” Furniture 


c 


worn by long exposure in the sea, have a 
characteristic embossed appearance that 
is strikingly decorative. 

‘This can be duplicated simply by burn- 
ing flat-grained cypress quickly on the sur- 
face with a blowtorch. The treated wood 
is set aside for several days and then 
scoured both along and across the grain 
with a steel brush. The color is controlled 
by the amount of charred surface that is 
brushed off in this way. Either stain or 
thin paint ean then be applied to color the 

food, the paint, if used, being wiped off 
mediately. It is often, however, t.aished 
in the natural color with wax. 


To Color Carvings and Moldir 


Modern American “antiques” which, 
according to a saying in the furniture trade, 
are being made better every day, are often 
distinguished by the use of polychrome 
finishes, in the Italian style, ‘The moldings 
‘and carvings are touched with colors that 
blend harmoniously with each other and 
the general tone of the piece. This is an 
effect that the amateur can imitate with 
little difficulty. Get tubes of yellow ochre, 
‘Venetian red,and permanent blue in artis 
‘oll colors. ‘Thin the colors. little, if neces- 
‘sary, with oil, and blend them in the mold- 
ings, carvings, and other recesses. As they 
mix on the wood they will form countless 
color combinations, some bright, some dull 
them off with turpentine in such a 
xy that some of the color will remain in 
the cuts and recesses. ‘Then burn off the 
high spots with a little nitrie or other acid 
and round some of the sharp edges with a 
seraper. If the work then appears too 
crude, blend the colors again with diluted 
id and neutralize the acid quickly with 
ammonia. Finally, when the colors have 
dried, brush thin white lead over them and 
wipe off in the same way, if it seems neces- 
any. 
Rememlier that the signs of legitimate 
‘sometimes even the marks of abuse, 
ried and interesting play of light 
ade over the surface of a genuine 
antique. This quality can easily be imi- 
tated by rabbing down the ede os new 
ce of furniture with a hard wooden 
Block, 20 as to leave the edges softened 
somewhat irregularly, not simply rounded, 
‘28 would be the case if sandpaper were used 


Imitating Natural Wear and Tear 


If you are finishing a table or desk top. 
be sure to scrape off the finish with a cab- 
Inet scraper or broken glass at those places 
where the forearm would naturally wear 
the top in the course of years. If it has a 
1 | foot rail, hollow the upper surface with a 
spoke shave, to represent the wear of the 
V | tect." if you are working on a cabinet, be 
1 | sure that the drawers bear the sign of wear 
1 
1 
1 


| Eyghine Barc 


in those places it would be bound to occur. 

If the home worker has access to a source 
of compressed air supply, such ax is in 
every commercial garage, he can use a 
sandblast to “antique” the surface of his 
stock, either before or after it is made up 
into furniture. For wood that is to have a 
natural finish, this is about the best method 
of obtaining an aged appearance because it 
cuts down the surface in the softer parts of 
the grain and does not affect the harder 


fiber, giving much the same effect as long 
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Secrets of “Antique” Furniture 


wear. ‘The process should not be used for 
surfacea that are to be highly polished. 

In Elizabethan and other heavy pieces it 
adds realism to bore holes through mortise 
joints or where mortise and tenon 
‘ould have been used if the 
heen made by an old ti 
and plug them with dow 
pinned mortise and tenon joints 
add points of interest to the surface. 

‘What ean be done in the way of giving an | 
antique appearance and a greatly increased 
value to a commonplace piece of furniture | 
ia shown by the accompanying illustration 

so-called William and Mary chair be- 
fore and after the “antiquing” process. The 
chair was a cheap example of factory furni- 
ture of oak, finished a nut brown, with sn 
imitation "Spanish 
leather upholstered 
seat, It was bought 
several years ago for 
about eight dollars 

‘The first step in ro 
modeling it was to 


commercial varnish 
remover and by scrap- 
ing. Since the edges 
were to be rounded 


‘more or less, as if by wear, it was unneces- 
sary to take any particular pains with the 
scraping. In fact, some parts, particularly 
the lower rails and stretcher, were shaved 
off with a spoke shave until they were con 
siderably rounded. 

‘The next step was to improve the appear- 
ance of the chair with some very simple 
carving done with ordinary Woodworker's 
gouges, chisela and penknife. ‘The upper 
‘edge of the back was chamfered a trifle at 
‘each side. Shallow imitation carving on 
the back was deopened and extended a 
little, ‘The work was done in such a way 
that the marks of the tools remained visible. 

A row of gouge marks were then cut 
‘across the upper back piece, as shown. The 
edges of the center slat were beveled and a | 
line of ribbon earving added. The other 
slats were cut at the edges and relieved with 
1 few straight gouge marks. Other simple 
carving was used to ornament the lower rail 
and the back and the front and side rails 
of the seat, 

‘The arms were hollowed as shown, and | 
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the comers were cut off the aquare blocks 
of the leg turnings. The hard lines of the 
back legs were varied by a few grooves and 
chamferings and the comers were rounded 
a trifle. Turned oak balls were doweled to 
the Fob of tee bees Wee, The siete jeneer, 
seat was removed and, after finishing, re- 
placed with genuine Spanish leather, ‘and 
the upholstery nails were set much closer 
together than bef 
‘The chair was finished by giving it two 
coats of commercial dark oak stain. Oak 
paste filler was applied to the parts sup- 
posed to appear as if polished by long wear, 
\t is the arms, under rails and the front 
rail of the seat,” When this was dry, red, 
yellow and blue artist's oil colors ‘were 
rubbed into the molding and recesses of the 
turnings and wiped off in such a way as to 
leave some of the color in the deeper parts 
‘This was followed by a thin white lead 
brushed over the same parts and wiped off. 
‘On flat surfaces the color was pretty dark 
and it was lightened in places with diluted 
nitric acid and a scraper. ‘The chair was 
next given two thin coats of shellac, each 
yhtly sandpapered, and then four 
coats of furniture wax were applied. 


Painted Pieces Require Many Coats 


For painted work it is merely necessary 
to apply coat after coat. If one or more af 
the coats cracks or peels, it will dono harm; 
simply sandpaper it well and go right on 
with the finish. 

| Ifany of the moldings are gilded, rub the 
gold hard in places, no that the size is vis- 
ible. ‘The appearance will be better if the 
size has previously been colored with Vene- 
tian red. It should be borne in mind that 
the gilded parts of old furniture are often 
| more neglected than the rest. 

It is always legitimate to use new uphol- 
tery, leather, caning and the like for old 
pieces, because it is conceded that such 

I will not last indefinitely. Tt ia, | 
interesting to know that makers of | 
reproductions can obtain a grade of velvet 
that is so woven by machine that the nap 
appears to be realistically worn. 

‘Modern reproductions of antiques, some 
of which represent the finest eabinet work 


tenon construction and parallel very closely 
the methods used in the piece that is being 
copied, but often the copy. is modern in 
construction 


‘There is a vital reason for 
yeered furniture 


that it will stand the dry, 
American home in winter, and not check 
‘and crack under our great changes in tem- 
perature, as do practically all genuine 
ntiques. 


Well Seasoned Wood Necessary 


In setting out to build “antiques” it 
important to obtain well seasoned wood. 
Many English reproductions are made 
from wood sawed from the oak timbers of 
old sailing ships. It is a common practice 
to pickle ordinary stock in a strong brine 
solution and then dry it in thesun. A coat~ 
ing of quicklime is sometimes used for 
bleaching the boards. This is allowed to 
remain on the wood for several months and 
then is removed with alcohol applied with 
a stiff brush. 
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Protect Your Ideas 


Any new article, machine, design or improvement 
thereof, or any new combination of parts or improve- 
ments in any known article which increases its effi- 
ciency or usefulness, may be patented, if it involves 
invention, 


Ir You HAVE ANY NEW IDEAS 


which you feel are useful, practical and novel, take prompt 
action ‘toward protecting your rights. (If you have invented 
any new machine, or new combi ‘of parts or improvement, 
or new process or design, 


Send Drawing, Model or Description 


of it for information as to procedure to secure protection. 
WRITE Topay FoR BLANK FORM 
“Evidence of Conception’’ 


to be returned to me with drawing, description or model of your 
idea. Promptly upon receipt by me of your idea I will write you 
fully as to procedure and costs. 

NO CHARGE FOR THE ABOVE INFORMATION 

All communications are held in strict confidence. My per- 
sonal, careful and thorough attention is given to each case. I 
offer 'you efficient, reliable and prompt service—based upon 
practical experience. Highest references. 

Write to-day for free book “How to Obtain a Patent.” This 
book will give you valuable information, and it may save you 
much time and effort. Send for it NOW. 

My practice is devoted exclusively to United States and foreign 
patents and trade marks. Very probably I can help you. Write 
today. 


CLARENCE A. O'BRIEN, Registered Patent Attorney 


117 Southern Building - Washington, D. C. 
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Heh 
practical idea 


A Fortune May be Yours 


you can invent some new, pract 
I thing; or some new and im- 
proved method of doing an old 
thing. 


Opportunity Begs You to 
Reap the Rewards of 
Original Effort 

Protect your ideas; reap the prof- 
its from your own genius. Ha 
you anew idea? Can you think of 
‘a new and useful invention? We 
can help you. Write quick for our 
new free book 


“Inventions and Trade 
Marks, their Protection 
and Exploitation” 


You'll be surprised. This 
tells you many very impor 
lable facts on securing 
Marks, 


It Is Free If You Write Quick 

Ifyou have an idea which you think is 

dy write us for FREE OPINION 

may save" you considerable money 

We help our clients to get the most profits 

from their dens; we have faclities not 

controlled by others and which are g dis 
tinct advantage to YOU. 


Patents Advertised Free 
Inthe magazine “Invention and Mana 
tore” Sariple copy” frees muberipeoa 
S0'cente 2 Sear i 


SEND FOR THIS FREE BOOK 


This book will show you 
how to proceed: what You 
should do—and why; it 
tells you many valuable 
facts about inventions and patents, and about 
‘our service. Don’t delay; write today. It 
‘may mean a fortune for you. Act Quick. 


American Industries, Inc. 
515 Kresge Bldg. Washington, D.C. 
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Simple Methods for Doing Your 
Own Cement Work 


By Franklin S. Keating 


HAVE you 2 garage drive to build, or a 
garden walk to lay, or concrete steps 
to patch up, or any cement work to do 
around your house, garden, and garage? 
If s0, you can save money by doing the 
work yourself, or, at least, by supervising 
it intelligently. 

No material can be handled more easily 
by the home worker and with less equip- 
ment than concrete. From patching a 
curb to casting ornamental garden furni- 
ture, there is little limit to the possible 
uses of cement, And the work is not diffi- 
ceult or expensive. The only drawback is 
the labor involved in mixing and handling 


Laying « 
bon 


conerete, and that often ean be done under 
your direction by a laborer hired by the 
lay or hour. 

‘The mixing platform should be built of 
rough green stock. A. convenient size is 
8 by 14 ft, but a amaller board will serve 
for most work around the house. A stri 
nailed to the outer edges on three sides will 
make it easier to prevent cement being 
washed over the edges. 

‘A square pointed shovel is best, for the 
mixing. A hose or water apparatus, a 


required. If much 
jewalk is to be laid, a groover and edger | 
should be obtained.’ A tamper can be 
made if a commercial one is not obtainable. 

‘The best way to measure the correct, 


proportions of sand and aggregate is to | 


make a bottomless box 1 by 2 by? ft. inside 
and mark it on the inside with lines 3, 6, and 
G inches from the bottom. The frame is 
placed on the mixing board and filled up 


res oem met oF BOK 
ore ago a oa TS 


to the first level if 1 cu. ft is desired, to the 
second level for 2 cu. ft, to the third for 3, 
‘and to the top for 4. For small work a 
| mixing frame 6 in. by 1 ft. by 2 ft., eon- 
taining 1 cu. ft., will be large enough. 
| One bag of cement is considered to be 1 
cu. ft,, s0 that the cement does not need 
to be measured if used in quantities of one 
bag or more. 
(Continued on page 113) 
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‘Send drawing or model for 

examination of Patent O1 

‘and report as to patentability. 

All Business Given Prompt and 
Proper Attention 


WATSON E. COLEMAN, Pateot Lawyer, 
BEF Bey Washinton, BC. 
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Simple Methods for Cement Work 


(co 


inued from page 11 


‘The recommended mixtures for variocs 

lasses of work are as follows: 

Barnyant stable floor bere 

Bites fx tracking 

Foundation wails and pices 
i 


Walks ta door ia rome 


of sand and spread 1 bag 
mixing thoroughly, first 
dry and then wet; next spread out the | 
mortar and place 4 parts of stone on top 
adding water as | 


fand_mix thoroughly, 
required 

Ia lighter aggregate is used, such as 
fine gravel oF ashes, it can be mixed dry 
with the cement and sand before adding 
water. ‘The object Is to have each grain 
Of sund coated with neat cement, and each 
particle of aggregate coated with the sand | 
And coment mortar. 

For forms, green timber or lumber tha 
is only partiy’ air-dried is actually better 
than more expensive  kiln-dried lumber 
‘The lumber should, however, be of even 
thicknens and preferably” planed on one | 
side. The boards should not be wider 
than 4, 6 or at most 8 in 

‘Typleal methods of constructing forms | 
are illustrated. Care should be taken to 


make the forms strong enough, since con- | 
crete weighs from 130 to 160 Ibs. a eu. ft 
When forms are to be used repeatedly, they 
hhould be olled or greased beforehand or 
brushed with oil and graphite. A ood | 
oiling mixture is equal parts’ of boiled 
Tinaeed ‘oil and kerosene, Even if not 
oiled, the forms should be thoroughly | 
Wetted before use and cleaned afterward. 
For foundation walls and similar work | 
the earth usually will serve as one side of 
the form up to the ground level. Forms 
should be left in place until the concrete 
is thoroughly set. "Any heavy work is left 
from ten dayx to = month. ods and bars 
(Continued om pose 114) 


113 


a re 
[PATENTS ees 


FREE OPINION AS TO 
PATENTABLE NATURE 


Before disclosing an invention, the. inventor should write 
for our blank form “Record of Invention.” This should 
be signed and witnessed and if returned to us together 
with model or sketch and description of the invention, 
we will give our opinion as to its patentable nature. 


Our Three Books Mailed 
Free to Inventors 


‘Our Mlustrated Guide BOOK 


HOWTO OBTAIN A PATENT 


Contains full instructions regarding U. S. 
Patents. Our Methods, Terms, and 100 
Mechanical Movements illustrated and de- 
scribed, Articles on Assignment or SALE OF 
PATENTS, Patent Practice and Procedure, 
and Law Points for inventors. 


OUR TRADE MARK BOOK 


Shows the valueand necessity of Trade-M ark 
Protection and gives information regarding 
Trade-Marks and unfair competition in trade, 


OUR FOREIGN BOOK 


We have Direct Agencies in all Foreign 
Countries, We secure Foreign Patents in 
shortest-time and lowest cost. 


LIST OF PATENT BUYERS SENT FREE 


IDEAS WANTED: Send for LIST OF PATENT 
BUYERS, containing unsolicited Letters rom Manu 
facturers and others WISHING 10 BUY merito- 
5 rots patents, ‘There ina great demand for NEELED. 
We endeavor to amsist OUR clients fa the commercial develop 
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THE VALUE OF YOUR PATE) 


Will depend much uy 


lists of clients from any State in the Union for whom we have secured patents, 


Our New York, Philadelphia, itsburgh, Chicago, and San Francisco Ofices 

We have established for the benefit of our clients Branch Offices in New York 
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Patent Attorneys 1 
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Chicago Offices, 1114 Tacoma Bldg. San Francisce Offices, Hobart Bldg. 
Main Offices, 760 9th Street, Washington, D.C. 
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Simple Methods for Cement Work 
(Continued from pase 113) 


usually are used for reinforcing concrete, 
but for light work poultry netting or wire 
[serves very well and is cheap and easy to 


res: ee An old garden 
Inquiries from Manufacturers and Others Who Are Looking for Good Ideas spade or a hoe straightened out are good 


PROTECTED BY PATENTS tools to use. 


are constantly being received. , Manufacturers are always intereted in any new To join new cement to a section ls 
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Concrete for a walk should be laid only 


RICHARD B. OWEN, Patent Lawyer 
‘on firm, well tamped or trodden ground, 


Main omen, 
6 Owen Bldg., Washington, D.C. 276-0 Woolworth Bldg New York City | Sete ‘ple should "be dug up and fled 
sol Ret rashes kate ae, mk nauecmasru. ravexts” EL | with clean gravel or hard. cinders, The 
TeE SINT rere =] | form should: be built of 2-in. timber as 
sate | wide as the floor or walk is tobe. thick, 
and it usually can be held in position with 

stakes. 
The surface of a finished floor should 
slope about % in. to 4 foot. A street walk 


Only Safe SED premtncsan || altoid ret ct 
ow or Yaocnane Soortion tay be 
Blow Torch 


used. Tn either case, sidewalks should be 
| 5 in. thick. Masons usually separate a 
The Turner “Master"’ Burns 
Kerosene or Gasoline— 


the 


it with cement and water mixed to a 
creamy consistency. 


wut on walk into slabs by well-oiled 34-in. thick 


Only torch with Safety Valve and 
Air Release, thus preventing excess or 
bursting pressure. 

Only torch with but one opening 
in tank—and that far above the fuel. 

Only torch with vaporizing baftle 
—our patented “Hot Spot Hump” 
that becomes white hot and instantly 


converts gasoline or Kerosene (use “ re RroU Ter MTT age 
either fuel) into a hot dry gas. 8.25 eee IAL 


Only torch with adjusting valve o 
fuel control wholly separate from shut 400° MORE HEAT 33 


off valve. This not only prevents en- ‘rough eonetrucion and frm fer taps 
larging the orifice but it givesa finer controlof thesizeand intensity of flame 
Only torch with automatically-lubricating pump-leather. This means | | steel plates, which are removed as soon as 
easy pumping and no leakage of air around the valve. the eanerta is “hardened slicer. 
f vith pistol gr i= Vorne conthoreabis erwise care must be taken 0 cut com: 
Only torch with pistol grip handle—always comfortable. pletely through the concrete when the slab 
All these features are patented. You won't find them in any other torch. | | Joints are marked out 
‘A good way for the home worker to lay 
I your dealer hasnt xt stoked thin ine of torches, end money onde or $8.25 and 5 
his nome and address and No. 48 tocch ilustrated, capacity 1 qe, weygbt 435 Ibe, wil be | | 2 Walk is first to fill in every other alab and 


later ill in the intervening places. Care 
in this detail will prevent the walk’s erack- 


ing. The edge of each slab should be 
4 et 2 tag me 
‘Sycamore, Il. U.S.A. Tn two-course work the base used may be | 


etiond Avene | 


tent You prepaid. Ask for our catalog, showing many other sizes and types. 
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438 in, of 1:9:5 mixture and a 34-in. finiah- 
ing coat of 1:2 cement mortar. A light 
roller ean be used on the concrete as soon 
‘as it has been leveled and before the final 
finish is given with a trowel or float. Al- 


‘A mold for bench poste and methodol 
siching fomee wire te the camerate, 
though not general practice, walks should 
be covered and kept moist for several days 

to prevent too rapid drying. 

Concrete drives to the garage should be 
about 5 in. thick at the side and 6 in, at | 
the center. As in the case of sidewalks, | 
they should be covered with 2 in. of sand | 
fr earth or other moisture retaining ma- 
terial for at least ten days, and no traffic 
‘should be allowed for at least two weeks. 
If the road is more than 25 or 30 ft. long, 
Provide at least one expansion joint filed 

tar paper of asphaltic felt. Concrete 
stripe or runways will often serve instead | 
of solid road to the private garage. The 
various typos of garage drives are shown in 
‘the upper illustration on page 114. 

Gang molds for posts may be made as 
shown above. Four or more reinforcing rods 
should be placed in each post #0 us to come 

jut Lin, inside the corners, 

‘Concrete surfaces may be patched up 
whore necewary and left as they appear 
when the mold lx removed, or they may be 
painted with one part cement and one part 
fine sand. ‘They may also be washed 10 as 
to remove the surface film of cement; this 
reveals the natural color of the aggregate, 
which is particularly desirable when se- 
lected aggregate, such as granite screen- 
ings, feldspar or hard black slag, are used, 
If the forms cannot be removed soon enough 
for the washing process, the surface may 
bbe serubbed, even if it is quite hard, with 
1 part common muriatie acid to 3 or 4 
parts of water. Other finishes may be 
obtained by tooling or bush hammering 
the surface, 

Many interesting co'or effects can be 
obtained with colors auch as red oxid of 
iron, mineral Turkey red, metallic brown 
oxid, yellow ocher, ultramarine blue, ehro- 
mium oxid, and lamp or earbon black. 


Other Uses for Concrete 


IF YOUR particular concrete problem 
[ine covered inthe exompnegtne 
article (pages 112-115), write for further 
‘sintance to the Information Depart- 
ment, POPULAR SCIENCE MONTHLY. 
225 West 39th Street, New York. 


Lmate poel PF put Sobek nee 
Sie, fares and Chops ter 
Dowel tive more than a general | | 
Ssrticle: but detailed information in re 


ard to practically every type of con- 
rete job is on file in the Home Work- 
shop reference library. 


PATENTS 


Seventy-six Years 
of Practice 


HE firm of Munn & Company filed its 

first application for a patent in 1846, and for 
seventy-six years has endeavored to keep pace 
with the inventive genius of the United States. 
Anexperience of many years is at your disposal. 
If you have an invention which you wish to 
patent, send your sketches or model together 
with a description of your device, explaining 
its operation, and you will receive prompt, 
courteous attention. 


Write for our Handbook on 
PATENTS 


‘A fall and complete booklet on Patents, Designs, Trade~ 
Marks, Foreign Patents, Copyrights, Labels and Patent 
Office Practice with an explanation about our methods, 
terms, etc. 

All communications strictly confidential 
Keepin touch with the inventions of the world by reading, 
SCIENTIFIC AMERICAN 
The MONTHLY MAGAZINE with a special appeal 
toevery man of inventive genuis. Recent rulings of the 
Patent Office, descriptions of the latest patented inven- 
tions, legislation and court decisions affecting patents, 

fare noted in this authoritative publication, 
MUNN & COMPANY 
Patent Attorneys 
683 Woolworth Building, New York City 


Scientific American Bldg., Room 3, 625 F Street, Washington, D.C. 


$01-D, Tower Building, Chicago, Il. 
(602 Hobart Bidg., San Francisco, Cal. 
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SECURE A PATENT, send for Our Guide Book, HOW TO 
GET A PATENT, sent free on request. Tells our Terms, Methods, 
Send model or sketch and description of your invention and we 
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Portable Searchlight for House 


(Continued from page 80) 
a bolt to hold the bracket to the trans- 
former case. 

‘The case can be made to suit the ideas of 
the builder and need be just large enough 
to hold the transformer. If of metal, the 
ease should not be continuous, but 


down one side, otherwise it will act as an 
extra secondary coil and cause an excessive 
amount of current to be used. 

So many articles have been written upon 
the subject of small transformer construc- 
tion that but little need be said, as this one 
is of the eonventional type and designed 


for a frequency of 60 cycles. Thin sheet 
fron used for tin cans, with the tin melted 
off, can be used for the core, or “stove” iron 
will serve. The core should be 1 in. thick 
‘when completed. Strips 1 in. wide and 314 
and 434 in. in length will be needed. The 


longer ones are piled up, overlapping alter- 
nately at the ends for 1 in., and wrapped 
with tape and insulation. " The fiber or 
hardwood core ends are driven on, the 
windings completed, and then the shorter 
strips are placed at the ends, thus com- 
pleting the core. 

‘The secondary windings are put on frst 
‘They consist of two layers of No. 14 d.c.c. 
copper wire on each leg. Each layer has 27 
| tums and the two layers are connected in 

parallel on each leg, instead of series, giving 

the effect of 27 turns of much heavier wire, 

which would be difficult to wind. After the 

secondary coils are abellacked, dried, and 

well insulated, the high voltage fine’ wire 
mary windings are put on; they consist 
f 500 turns of No. 20 d.c.c. magnet wire on 
each leg. The ends are soldered to lengths 
of fleribie lampcord, which are brought out 
through the coil heads. 

If 110 volts is to be used, connect the 
primary coils in parallel; 226 volts will re- 
quire them in series. Independent of the 
primary voltage, connecting the secondary 
coils in parallel will give about 6 volts at the | 
searchlight terminals; in series, about 12; | 
other voltage can be allowed for by giving 
the secondary coils the proper number of 
turns. The snap switch should be con- 
nected with the high voltage house circuit | 
rather than with the low voltage trans- 
former terminals. 


To FeesuEN up the appearance of an 
automobile, the finish of which has begun 
tolook dull, try using linseed oil and a 
little varnish, stirred well together. This 
ahould be prepared in the proportion of 
about 4 pt. varnish to 1 qt. oil. The 
mixture should not leave a tacky surface. 
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Automatic Dibble Saves Time in 
Transplanting Small Plants 


HIAVING to transplant many thousands 
of plants of growing celery for the 
market, I find that much time can be 
saved by the use of an automatic dibble, 

Each wheel is 2 ft. in diameter and 3 in. 
wide, with two I-in-wide iron tires placed 
‘60 as to leave a I-in. space in the center of 
the wheel face, In this space holes are 


“SPRINKLERS. 


‘Spaces holes automaticaly and sprinkles 
them'with water 


bored 6 in. apart and pointed pegs of very 
hhard wood are driven into the holes. 

‘By means of a watertight wooden tank 
‘and pipe or hose, a supply of water is ear- 
ied back of the wheels directly over the 
dibble holes, ‘The spray of water passes 
through cupa with sieve bottoms so gently 
that the earth ix not disturbed, as it would 
bbe by a direct stream. Stopcocks regulate 
the water discharged through the hose. 

"The cart itaelf is drawn by two men. It 
saves about half the time of my former 
method.—W.H. J., Sidney Ceriter, N. Y 


“Teddy-Be-Nimble” Toy 


“THIS umunually funny toy ean easily be 
made by the man who enjoys con- 
structing playthings for his children. ‘The 
comic looking bear is mounted between 
two disks in such a way that when the 
toy ia pushed along, the bear comes popping 
up above the 

wheel at inter- 
val and then 


disks of heavy 
cardboard held 
together by a 


amall block of 
wood on the bot= 
tom and two 
short lengths of 
dowel at the top 
into which run 
the that 
form a support 
for the bear. 
‘The bear is drawn on paper and pasted 
‘on cardboard long enough to extend: down 
to where the weight is attached. ‘The bear 
‘ean be duplicated on the reverse side, if 
desired. ‘The bear is then cut out and a 
weight ‘attached to the lower end of the 
cardboard, as shown. ‘The disks are fast- 
ened to the block and dowels with fint- 
headed nails, and a suitable handle is made 
of wire. ‘The end of the handle is bent so 
ip through holes at the center of 
isks. A colorful design can be painted 
‘on the disks or they can be left plain. 
‘The bearing for the bear must be free 


heavy to averbalance the bear.—D. W.C. 
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Radio Trouble Tips to Aid You 
in Building Your Set 
By Jack Binns 
Radio Editor of 
POPULAR Science MONTHLY 


| JOR were of honeycomb calls, one of the 
‘most important parts of their set isthe 
| seriee-parallel switch. ‘This will be still 

more important if broadcasting is put on 
higher wave lengths. Most of the diagrams 
Thave seen for wiring this switch are in- 
| correct, as they usually short circuit the 
| condenser when the switch is in the parallel 

position. The correct way as ordinarily 
Wired is as shown in the diagram below 
at the lett. 

Generally speaking, the seris-parallel 
switeh controls the primary condenser s0 
as either to increase the wave-length range 
af set or deerease it with each size col 
‘When the condenser is in serie, the wave- 
length range of the particular coll in de- 
creased; and when the condenser is in 
parallel, the range is increased. 

‘One of the most important tips that T 
can think of is in connection with the use 


tie cecal ately 


of bypass condensers, such as the tele- 
phone and transformer condensers. These 
are used for the purpose of allowing a 
pathway of low impedance for the high 
frequency currents in the circuit, without 
interfering with the normal function of the 
low frequency current. Wherever such 
condensers are placed acroas the B battery 
in addition to the telephones, they should 
be of the miea dielectrie type, as paper may 
not stand up against the voltage placed 
‘across them. 

Never forget that in vacuum tube cir- 
cuits most extraneous noises in the tele- 
phones are caused by loose connections. 
‘These noises may be of the grin 
or, more often, terrific shocks. 


" 
When y 

hear them, always go over your connec- | 
tions earefully, especially the battery con- 


nections. This applies equally well to 
those fans who are using standard re- 


Another frequent cause of trouble lies 
in the place where the majority of fans 
never think of looking for it—the vacuum 


| tube socket. The prongs of the tube make 
| contact with Mat 5 the bottom of 
the socket. 
little short 
socket may’ bi 


If this condition exists at the filament 
springs and prongs, the tube will not 
light, and it will be readily apparent. If, 
however, itis at the grid or plate contacts, 
| it will not be so easily detected. 
(Continued ow page 119) 
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The foch tha enables you a Seer, Te 
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‘a, repair dectrefturen mend kitchen utensil, 
solder connections on Radio sets in a quick, work: 
‘maplke manner 

t flame instantly. 


Used by electricians and See 
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Radio Trouble Tips 
at (Continued from page 118 


At you are fo doobt about thle contac, 
clea! ou ou lter bond tae opens oot 
rey) Wrist weomen a an Coouss Pena 

tone” 4 to the ends of the tube prongs, being care 


ful not to overheat them while doing it, 
‘and also seeing that the solder so applied is | 
not bulky and lumpy. 

One of the important things in_con- 
nection with all double or three cireuit 
tuners is the arrangement of the aerial 
tuning condenser. Many fans ask, “Which 
Js hetter—to place the condenser on the 
aerial side of the variocoupler primary, or 
ore nd COE Tee ee, 
‘applies also, of course, to honeycomb sets. 


The announce 
tinct, the music as clear as a 
bell, because her radio outfit is 
equipped with the 


Strombe: 8 


Carlson 


dio Headse ‘The anever On the pround side 
Ra jencaet Not only’ that, but the rotor plate of the 
Comforabie, quickly adjustable woany | | condenser abould be convecied with the 
Si hend™torked cord permits we Uy | | ground, andthe stationary plats with the 


two observer 


induetance, be it variocoupler primary or 
Backed by 8 years’ experience in the | | honeycomb coll 
manufacture of radio. apparatus and 


2 years in the manufacture of high Grounding the Filament Circuit 


grade telephone equipment, ite “ esta 
n thi connection there is another 

Order: Stromberg: Calon tip for users of double cireult sets. When 

the arial tuning condenser ison the ground 

Sde'of ‘the primary cireul, ax described 

Tbadehs deer ve, it a pemible to ground the common 

tre Stromberg | filament. of the secondary’ cireuit, care 

janes being taken that the rotor plates of the 


STROMBERG-CARLSON | | *covdiry condense, a oi also 
TELEPHONE MFG., CO. jing the 
Rochester, N.Y. 


much easier to adjust. | erage an you woul ewes be 
‘There will be no direct coupling between Rages 
the primary and secondary circuits, as the 
primary condenser separates the primary 
Inductance from the secondary 


4 


peony ay 
FREEDOM 


ASS Batlle, Got he to, vr 
ioe i 

iretional character. In other words, | | fcllhnen if never mt You sey 

it flows through the coil in one direction | | Saryjatea,C"enchyeacee hig at 
only. ‘Therefore, if the direction of wind- 

ing on the tickler coil is opposed to that 
of the primary and secondary coils, there | 
fan be no regeneration. A simple method | 
‘of determining this is to reverse the con- 
nections on the tickler coil, and compare 
the results 


AutoBatteries 
SAVE You 


SM 
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Insuring Good Grid Connections 


¥. SET works more satstactarly, 1 
fn, when I insure good grid Con- | | Send for My New 64-Page Book 
rections by soldering = small Sram or | | «MUSCULAR: DEVELOPMENT” 
copper wire ta the grid prong ofthe vacuums LAR DEVELOP 
{ube and to the brass Base ef the bulb and | | ,J¢.Pmai frre fl.paeohaoerap of 
maother wie to SER fie ees terete 
roped p Petco: 
the ‘Bree 
The eoed wee 
iE then connected ‘ 
ith the rida oF Fee ee 
sed grid eee ? Soe eee at 
AGG ; Set Seoroee ice oe Pewter 
Ths ives a 
fully soldered 
Soasostion inte 
‘oot important 
circuit of the set.  Goneestion, i sa 
id chat fe re Seen: 
Goer tube noses and adda to the eftceney | | =" ==" 


of the set in bringing in distant stations | 
with less amplification than usual—JouN | | simr. 
A. Mauox, Baltimore, Md. | J ow. 
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THE HOME 


A Compact, Powerful Radio Set 
Built around Two Variometers 


¥ BUILDING a receiving set around 

two cheap wooden variometers, the 
radio fan can at once simplify the construc- 
tion of his set, reduce its cost, and provide 
himself with ‘an unusually compact and 
unique receiver. 

‘The variometers are mounted between 
two boards 6 by 14 in., as shown, One 
half of the stator winding of one vari- 
‘ometer forms the primary and is tuned by 
means of a variable condenser, while the 
rotary winding forms the secondary. It 


DRKSHOP 


‘The other variometer is used in the plate 
circuit for regeneration. The detector and 
three amplifying tubes with their rheostats 


‘are mounted on top. A. carbon rheostat 
is used for controlling the detector tube 
to insure close adjustments 

‘A .001 condenser is placed across the 
primary of the first transformer, which is 
‘mounted behind the detector. ‘The trans- 
formers are placed as far away from each | 
other as possible, two being fastened to the 
‘edges of the top board and the other on the 
bottom board. 

‘The jacks are conveniently placed on the 
under side of the upper board, and the 
other parts and binding posts are placed 
where most convenient. 

‘The set illustrated, which is used by the 
Art Director of | Porvtar  SciExce 
Mowritty in New York, gives exceptionally: 
good results in the reception of broad- | 
casting and extraordinary volume on the 
loudspeaker. In this respect it is similar 
to the three-stage set described on page 983 
of the April issue of POPULAR SCIENCE 
MONTHLY. Many of the suggestions given 
in that article ean profitably be applied to 
the construction of this set. ‘The cost of 
the parts and materials for the set, in- 
cluding batteries, telephone headset, loud- 
‘speaker, and aerial, was a trifle more than 
3100.—Joserm CALCATERRA. 


Ir 15 not advisable to varnish new linoleum 
until it has been on the floor from three 
to six months. It should be washed with 
mild solution of soapsuds before var- 
nishing, just like a wood floor, and the 
soapy water rinsed off thoroughly. Grease 
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spots may be removed with benzine. 
———— 
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This smoker says 
Edgeworth gets 
better and better 


THE HOME WORKSHOP ] 
Tuning Inductance Is Controlled | 
by Concealed Switch 


“THOSE radio fans who prefer the new 
fashion of using concealed switch 
points for their tuning inductance, can 
| make up a sirgple control as shown." This 
‘cost me altogether 30 cents. 
‘The switch points are piaced in a sub- 
panel, mounted by means of two bolts und 


But it doesn’t—and no 
“improvements” are 
contemplated. 


‘To begin with, we bad better quote Mr, 
Whitlock's letter in fall, Not in a boast 
spirit, but 0 we can refer back toi farther 
Senn tis solos, 


Se coat Snot 
‘The nal panel shown atthe aft le ars & Brother Compan 
Teunted, ho main panels as Eimond We 
indicated atthe right Septem: 
Tio to Cake ths opportunicy co 


tell Tou what Iuhink your gee 

Sard Pug Stice Fobacen, 
have Deena pipe smoker for about 
years nd tne tha une ae 

en 


two brass spacers behind the main panel. 
‘The switch arm shaft passes through both 
panels, and a dial mounted on the front of 
the panel serves to indicate the position of 
the concealed swith arm.—Lusuie §. | 
Guezxstape, Hamilton, Ont., Can. | 


etier Sd 


Vernier Condenser for 15 Cents 
ONE, of the Vernier condensers on my | 

radio set cost_me only 15 cents to 
make. In spite of its cheapnens, it is neat 
and as efficient as could be desired. 

‘The plates are cut from sheet aluminum 
to the size and shape shown, the rotary 
plate being mounted between the two 
stationary plates. Usually there are suff- | 


bee te romain 
"Baseworty 


We are indeed glad Edgeworth has given 
Mr. Whitlock such unqualified satisfaction, 
but we feel obliged 

to sidestep his sug. 
gestion that “day 
day in every way: 


dgeworth Ws get: 

fa 

Our coostant aim 

in quite tothe con 
trary. 


thousands of pi 
smokers through- 


cient parts in the radio fan's junk box to perro 


make up one or more of these condensers 
without having to buy anything. A dial 
could, of course, be added, if it is consid- 
cred desirable.—L. 8. G. 


Teast, we might be d 
the men who have igeworth, 
for years and years and who expect to 
find’ it always the same good smoking 
tobacco. 

‘To add to our list of friends we are always 
| | glad to send free samples of both Edge- 


Dish Serves as Sounding Board 


HEN the = 
program of 
a radio broad- 


loud, you can 
throw the sound 
out into the 
room by suspend- 
ing one of the 
telephones i 


DOLLARS 
IN HARES 


front of an 
earthen bowl, 
ston. The in 
stallation illus 

trated gives strikingly mellow and clear 
results when loud stations are being re 
ceived —K. & H. 
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worth Plug Slice and Reads-Rubbed. 
Just drop a postcard to Larus & Brother 

Co.. 50 South 2st Street, Richmond. 

If you will also add the name and address 

of your tobaceo dealer, we shall appreciate 


dealer cannot supply you wit 
Larus & Brother Compan Is 
‘you prepaid by parcel post a one- or two- 
dozen carton of any size of Edgeworth Plug 
Slice or Ready-Rubbed for the same price 
‘you would pay the jobber. 


as much in work as sport 
you are helpless in com: 
falned man. 
up your brain just as you do your 
Te? the United ¥. MCA. Instruc: 
{or, who will take an interest in ail your prob 
feria be Your trainer. He ean put you. "in 
stood condition’ s0 you can doa higher grade of| 
trork, shoulder meee responsi 
‘Money, have more gomdort 
ttsabout 
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real contest, calling for head work 
and staying power. 


Begin your training for the Big Fight. 
Send thie coupon for our Ilendly couneel, 
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THE HOME WORKSHOP 


Small Motor Unit Performs 
Many Household Tasks 


By Joe V. Romig 


JEAN clficiency engineer were to walk 
into your home to-day, would his analy- 
sis show that too much of the work is 
being done by hand? 

In many cases the housewife or servants 
are tiring themselves with work that could 
bbe done better and far quicker by using 
motor power. The expert's advice would 
bbe to install fractional horsepower motors 
and a few labor saving machines, operated 
electrically. 

By cutting down manual labor to = 
minimum, the efforts otherwise spent in 
physical ‘exertion can be used in the 
skilled operation of motor driven appli- 

ees, with their relatively greater out- 
put. "In fact, the servant problem may be 
solved to a great extent by using elec 


trically operated equipment in the home, 
which can be made to do nearly all the 
heavy work. Motors of 4, '/e and 1 hp. 
are now available, wired to suit any phase, 
voltage, and cycle, and they can be bought 
cheaply, equipped with drop cord and 
plug, for attaching to any lighting eireuit. 

For the ordinary home a single \<-bp. 
motor is usually suffici is equipped 
with reducing gearing and suitable pulleys. 

‘To rig such a multi-purpose, general 
utility motor, take any good motor of 
standard make, and mount it on a bard- 
‘wood base, as shown. In the center of the 
base should be sunk a lin. bolt, the 
hhead of which is held in a square cut hole. 
A large substantial iron washer and a big 
‘wingnut complete the clamping device for 
the motor. 

‘Two sheet metal ears or plates are eut 
to shape, as shown, and fastened to the 

(Continued om pose 123) 
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UMP in, and -2-2-z-zip 
—we're off, to “‘any- 
where’! Over highway 
and byway to secluded 
fishing waters—across a 
couple of states for a 
week-end tour—or just a 
peppy spin out the road 
and back after supper! 


‘That's motorcycling, man 
—the greatest rt in 
the world! Anda Harley- 
Davidson gives you 
everything in a motor- 
cycle—speed, good looks, 
comfort, ong life, low cost 
(fifty miles for a dollar— 
gas, oil, tires and all!) 


Harley-Davidson 
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THE HOME 


Small Motor Unit 
(Continued from pase 122) 

side plates of the motor. In the large 
holes of these plates slides the slip shaft of 
the reducing gear device. On one end of 
this shaft is mounted a large gear, of a 
relatively fine pitch, with a two-step V 
pulley attached to it. The gear and pul- | 
leys are mounted on a single brass bushing 
and are keyed together, to drive as a unit, 
‘The small gear on the extension of the 
‘motor shalt, should be of micarta, or other 
silent running material, and be keyed 
solidly to the motor shaft 

Holes are drilled in the slip shaft for 
the pins that hold the gears either in or 
out of mesh, as required. Then, when it 
is desired to drive an appliance at full 
motor speed, o at a slight reduction, power 

taken from the main motor pulley. If 
greater reduction and more power is 
wanted, the gear is slipped into mesh 
with the pinion, and the powcr can be 
taken off either’ of the two countershaft 
pulleys. In this way a slow speed can be 
secured with a relative increase in power. 
‘A round belt is used. 


High Speed Egg Beating 


Machines that require most power, such 
‘as ice cream freezers, food choppers or 
grinders, and dough ‘mixers, are driven 
from the smallest of the geared pulleys. 
High speed machines are the egg beaters, 
cream whippers, and batter mixers, 

The utility motor ean be set on an over- 
head shelf with the power-operated ma- 
chines below on a waist-high shelf. By 
having a slot in the upper shelf, the motor | 
‘ean be slid in two directions for taking up | 
the belt slack. Most of the machines can | 
be bought with integral clamping screws, 
‘and any homemade types should be sim- 
ilarly fitted. 

The utility motor ia also equipped with a 
handle so that it can be carried anywhere 
power is required. It can be used in the 
cellar to sift ashes, operate the washing 
machine and clothes wringer, and run 
small machinery in the home’ workshop. 
Tt ean algo be connected with the pump 
of the water storage system, if one is used. 

In the kitchen its duties are obvious. 
Tt can also be used as the power plant of & 


‘ree cARBer nearen 


vines 


Haw the mater unit la weed for epereting 
13’ ESmemade carpet beater 


homemade vacuum cleaner system of the 
type where the cleaner and motor are 
stationary and the cleaning and operating 
is done with a long hose fitted with various 
types of nozzles. 

In the attic it can be utilized to run a 
mechanical carpet beater. This machine 
is made, as shown, out of an old ironing 
board. “Mounted one third from the rear 
is a set of bearings, in which the shaft of 
the beater bead is pivoted. The beater 

(Continued on page 124) 
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YOU ARE BADLY if you tack 
WANDICAI teatning 
You cannot attain business or soc 
promivence."‘You are’ berved from 
Buccosdal besiess career, emt 
the iting prof, on wee 
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actically all worthwhile 
femand High School train- 
A face of tis handicaps Bet you 
ace of this ha 
fan remove its Let the American 
School help you. 


FIT YOURSELF FOR A 
BIG FUTURE This course, 
‘which has been prepared by some of 
America’s leading professors, will 
broaden your mind, and make you 
keen, alert and capable. It is com- 
plete, simplified and up-to-date. It 
‘covers all subjects given in a resident 
‘school and mets all requirements of 
8 High School training. From the 
first lesson to the last you are care- 
fully examined and coached. 


USE SPARE TIMEONLY 
‘Most people idle away fifty hours a 
week. Probably you do. Use only 
one-fifth of your wasted hours for 
study and you can remove your 
Present handicap within wo years. 
‘You will enjoy the lessons and the 
Knowledge you will gain will well 
repay the time spent in study. 

Check and mail the coupon NOW 
{or full particulars and Free Bulletin, 
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‘Small Motor Unit 
(Continued from poe 123) 


head is cast iron, drilled and fitted with a 
bbrass bushing, and also drilled for the ad- 
mission of beater rods, held in place by 
the setscrews. The device is connected 
with the motor through a wooden connect- 
ng rod, which is mounted on a small 
erankpin screwed into the side of the 
smallest pulley. This beater is an ideal 
machine for clothes and wraps, small 
rugs, and pillows. 

One of the handiest machines the home 


Tt consists of a 
horizontal spindle 
fitted with a pul- 
Jey of small diam- 


eter, running in 
two’ bearings A 
brush “ia screwed 
into the front end of the shaft. For | 
washing milk bottles, fruit jars, flower | 
‘ases, and a hundred and one other things, | 
this bottle brush is most useful. | 

‘Avutlity ‘motor, with its low cost of 
operation and extreme flexibility, will do | 
‘more than anything ee to lighten the | 
thousewife’s work. | 


Auto Wheels on Harrows Save 
Trees from Injury 


‘THE danger of barking orchard trees | 
when sowing cover crope can be | 
avoided if the harrow is fitted, as shown, 


with auto wheels and cheap tires. The 
Id extend 4 oF 5 in, 
=P. T. 


High-Chair Attachment | 
for a Dining Chair 


WITH the simple litte seat ilustrated, 
an ordinary chair can be converted 
into a high chair for baby. ‘The seat is 
made of Jin. wood and the table portion | 
of it is arranged on two arma, the opposite 
fends of which are 


table to awing 
back over the 
child's head 

‘Two small blocks 
on the side of the 
seat serve as stops 
forthe table. Two 
‘heavy wire hooks covered with rubber tub- 
ing are attached to the back of the seat, 
tand these are used for attaching it to the 
back of any straight chair. The seat and 
table may be painted with white enamel or 
finished in the natural wood to match the 
ining-room furniture.—J. B. Moran. 


ERIAL and tuning device 
all in one. Tunes not only 
to wave length but to wave 
direction, An aid to selection, 
iminates atmospherics. All 
enclosed—dust and damp 
proof, fool-proof and surpris- 
ingly compact, neat and 
durable. Write today for 
Bulletin U-102, containing 
hookups. 
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The Shipshape Home 
Hou to Do the Odd Jobs 


Iw Tae spring it is im- 
portant to watch old 
furniture or furniture 
that is stored away, 
ease the wood beetle 
infects it. ‘The joints and rough, un- 
Polished parts of worm-eaten furniture 
‘should be treated with a preventive such ax 
turpentine, bengine, or kerosene, applied 
with a brush and ‘allowed to soak in as 
thoroughly’ as post 

Often when the worrrs are destroyed 
this way, parts of the wood will be left in a 
powdery’ condition, ‘To harden it, apply 
two or three coats of size rade by simmer- 
ing parchment clippings for several hours 
{in hot water. When dry, the remains of 
the size coatings should te removed with 
warm water. ‘The decayed wood will ab- | 
sorb a quantity of the size and when dry 
will be thoroughly hardened. | 

‘The worm holes may then be filled with 
@ wax made of three parts of beeswax 
heated with one part of rosin, toned to the | 
color of the wood with raw or burnt umber. 

‘These methods are recommended by the 
curator of one of the largest museums in the 
country.—ALLAN C. Navpe, New York. 


Panerio and varnish- 
ing play so important x 
part in the upkeep of 
‘your home and its furni- 
ture, that every home | 
workshop should have an assortment of | 
Rood brushes on hand. 

‘A useful et 
wall brush 3, 3 
work: 
f 


Russian oxhair brush is often used to avoid 
brush marks. A I-in. brush is convenient 
for small moidings. 

Clean paint brushes with turpentine, 
entine, oF gasoline; varniah and enamel 
brushes in turpentine; shellac brushes in de- 
natured alcohol. ‘Then wash them in soft 
‘water and soap, dry with a cloth, and wrap 
in paper or put in paper bags. 

Brushes can also be kept by suspending 
thom in a mixture of equal parts of tur- 
pentine and raw linased oll. If much var- 
nishing is done, the brushes should be kept 
ina non-drying varnish known as a varnish 
‘brush keepor.—M. C. S. 


Tr your gus range does 
not burn with green pin 
flames, blending into a 
bluish’ flame, you are 
probably wasting a 
large percentage of gas. To adjust the 
mixture, loosen the setscrew on the air 
plate and open the plate as far as possi 
ble, Next turn the gas adjusting nut, | 
immediately in front of the plate, to the 
right to allow a relatively large amount of 
gas to enter the burner. ‘Then light the 
burner and turn back both the plate and 
the nut little by little until the proper 
mixture is obtained—F. L. 
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Is your battery always 
fully charged and fit? 


Is it always toned up for best results, whenever 
{fends happen in—throughout every concert? 


‘Tangar—the go-between from house-lightini, 
circuit to storage battery—attaches whereve! 
‘here fs n lamp or convenience outlet 

You don't have to move the battery. Just 
connect Tungar, and leave it—any time, day 
‘or night. 

‘Tungar is certain, clean, quiet. No moving 
parts to get outof order or make noise. 

Good for the auto battery too—the same 
Tangar. 

See one atany good electrical store,or write for 
Mterature. Address Section PS. 


Merchandine Department 
General Electric Company 


Dridgepors, Connecticut 


jarge em at Home, with 


tash fol for painting sal sur Chi 
general varnishing. For furniture, trim, 
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What One Tube Did In 


a Single Evening 
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Sanitary Chute Carries Trash 
from Kitchen to Cellar 


By William Draper Brinckloe 


'VER notice how fast kitchen trash col- 

ects? Empty cartons, cans, broken 
china, wrapping paper—there’s "a good 
sized box of it every day or s0. 

Here's a suggestion for making a chute 
to take care of the rubbish in a sanitary 
way and, at the same time, to save steps 
and labor. If there is a cupboard in your 
kitchen something like that illustrated, 
you can utilize half the lower part, which 
usually is not of much value because of 
the stooping necessary to get at things 
down there. If no cupboard ix available, 
8 boxlike compartment can be built under 
the sink drainboard or in some other con- 
venient location. 

If a cupboard is to be used, we'll take 
off one door, build « little partition of 
matched boards, dividing the lower part 


{in halves, and cut out the shelf in the left- 
hhand half. Next, we'll saw away the floor 
yoards in this portion, leaving a hole right 
We must make 
possible, which will 
be easy enough if the joists run as shown. 
If they run the other way and one cuts 
across the hole, we'll bevel the top edge. 
Next, we'll replace the door, hanging it 
‘on pivots, a little above the center, "Sur- 
face sash’ pivots” can be bought at the 
hardware store, or twelvepenny nails, or 
larger, can, be put through the frame, at 
each side, into the edge of the door. Bore 
hholes forthe nails, so that they fit rather 
loosely; they then can be easily pulled out 
to take the door off for cleaning or white- 
‘washing the chute. 

There ought to be a stop projecting from 
the inside of the frame, near the top, 60 
that the door cannot swing inward.’ A 
small block or bent nail will answer. We 
‘must also put a knob or handle at the top 
‘of the door. 

Now, suppose your wife is standing at 
the sink, opening a can of salmon, or un- 
wrapping the meat. As she finishes, she 
pulls the door open a bit, and drops down 
the empty can or soiled paper. Or sup- 
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pose she is sweeping the kitchen; she col- 
lects the litter in a heap in front of the 
door and with a brisk stroke of the broom. 
Pushes back the bottom of the door, and 
‘sends all the rubbish to the cellar. 

‘You can set an ashean or box to catch 
the litter on a shelf, 20 that the top of the 
receptacle will be near the under side of 
the hole. A hetter scheme, perhaps, is to 
make a cage of heavy wire netting. An 
old square baking 
bottom; punch holes 
nail, and fasten the netting by twisting 
wires through these holes. 

Every 0 often, as this cage gets full, 
carry it to the back yard, set it down, and 
touch a match to the contents. When the 
fire is out, empty the residue of as 
and broken china into the ashean. 
burning will purify this eage perfectly. 

‘Whitewash the inside of the door and the 
chute every now and then, 
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Tubes for Every Requirement 


Vacuum tubes are used for two distinct individual purposes in a re- 
ceiving set—as DETECTORS and as AMPLIFI 
nas of a tube for these two uses are so different that for maxin 
efficiency tubes of entirely different design must be used, 


This point was one of the chief considerations of the research engi- 

neers who designed Cunningham tubes in the great laboratories of the 
neral Electric Company 

work, the Cunningham C-300, a SUPER- 

the Cunningham C-301, a DISTORTIONL 

the Cunningham C-301A, a LOW FILAM 


NT CURRENT AMPLI 
FIER, were developed, ‘These three tubes, now nationally recognized 


as standards for all types of receiving sets, are responsible for the 


highly perfected results obtainable in radio phone reception, 
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AGNAVOX products 
Migemueie pene 
who judge Radio equi 
ment as expertly as the 
engineer judges a locomo- 
tive ora musician a violin. 


To answer such require- 
ments, the Magnavox 
Power Amplifier was de- 
veloped for use with the 
Magnavox Radio, the Re- 
producer Supreme. 

Under present condi- 
tions, the combination of 
Magnavox Reproducerand 
Power Amplifier repre- 
sents the last refinement 
in Radio reception —a 
demonstration at your 
dealer's is the convincing 
proof, 
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3-14 Magnavox Radio wh ERE Radio apparatus, like a professional 
(With 14-inch horn) a entertainer, must meet the test of satisfy- 


‘Ar tual P ainer, miu Y 
Ee ing really discriminating people, Magnavox is 


in homes, offices, amateur sta- certain to be installed. 
tions, ete. Same in principle The first, requisites—tone clearness, pitch and 
and construction as Type R-2. wality—are fulfilled by the Magnavox Reproduce 
Price $35.00 the addition of a Magnavox Power Amplifier supy 
‘AC Magavox Power ‘ the other requisite, volume. 
Amplifier Magnavox Preducts can be had from good dealers every 
As illserated { where. Ou inceesting new bool willbe sent on reueie 
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largest possible power input. 
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